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Program Highlights 


Content 


Computation strands that maintain a balance between 
concepts and skills 


A metric Measurement strand using units and symbols in 
accordance with the National Standards of Canada 


A Decimals and Fractions strand that reflects the more 
significant role of decimals in a metric world 


A Geometry strand that introduces transformation geometry 
topics in addition to the more traditional topics 


A Problem Solving strand that identifies specific problem 
solving skills and strategies 


Lessons on using a calculator to reinforce the understanding 
of number operations and as an aid for checking results 


Development 


Computational concepts and skills built upon the basic facts, 
the continued manipulation of concrete materials, place 
value, systematic development of the algorithms, and practice 


Measurement concepts and skills introduced using non- 
standard units; refined and developed using only approved 
metric units 


Decimals introduced with the parts-of-a-whole concept and 
developed by extending the place-value concepts of whole 
numbers 


Corresponding ideas among the Numeration, Computation, 
Measurement, and Decimals strands treated as mutually 
supportive concepts for both development and reinforcement 


Problem Solving strand integrated with the other strands 


Material provided for maintenance of computational skills 


For the Student 


A highly visual program placing mathematics ideas and 
experiences within meaningful settings of real-life objects and 
situations 


Uniform lesson structure with completed examples to 
illustrate each objective 


A variety of types of exercises 
Problems that provide reasons for learning mathematics 


Special Features showing mathematics in use in real-life 
situations and providing opportunities to be individually 
creative with mathematical skills in problem solving and 
enrichment activities 


For the Teacher 


Manageable units for the development of concepts and skills 


Overviews that provide mathematics background and sum- 
marize the content of each unit 


Concise statements of lesson objectives 


Suggestions for activities to precede and follow each lesson in 
the book; suggestions for teaching each lesson in the book 


Uniform lesson structure that is adaptable to a variety of 
classroom strategies 


Unit themes that support the integration of mathematics with 
other areas of study, and suggestions on how this integration 
can be achieved 


Component skills necessary for achieving lesson objectives 
identified 


Assessment materials included in the book and the teacher’s 
edition 


Features of the Student’s Book 


Lesson outcome is stated. 


Color and design are used to assist 
understanding. 


A lesson begins with a worked exam- 
ple of what is to be learned. 


Special Features 


Practice with 
addition, subtraction, 


multiplication, 
and division 





7 MULTIPLYING AND DIVIDING DECIMALS 
Multiplying Decimals and Whole Numbers 


The camera store has 27 rolls 
of one type of film. The price 
of each roll is $3.15. What is 
the value of the 27 rolls? 


Mee a7 and 2 ue 


$3. 15 has the same cee 
" as 315 cents. Think of + 
i 15 as 315 OUTS ES } 


af Ato product, 
Sie Sheds) 





you need to oo how 
to multiply 7 and Sion 





and how 


2 





5 
y 
2 PHOS > 
6 3 D 6 
Then add Pad Bees 
the decimal Poin 








2 
6 3 ; 
8 icons : 


The value of the 27 Pa 
of film is $85.05. 


134 





The development of a concept enables the student to move from the use of concrete 
materials to the use of abstract number sentences and algorithms. 


Some interesting Lessons and activities 
ideas for fun to help in learning 
and enrichment the skills needed 


for solving problems 


PROBLEM 
SOLVING 












Working Together 





Complete each multiplication. 











5% 481 481 tenths 
7 


22 445 145 hundredths 
22 22: “2 ' 
» hundredths 











tenths 
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Multiply. 


SEC IOUC4 2 welt iot) =. 8a0c7, (9. 000s ome 
8 "7 12 15 pares 375 







Exercises 
Multiply. 


4 Poh 7 P2aci Tees. "2 605" = 4 80.48"" 5,/ 3750 rer g12eM5 
ae pa! ef 

















Ty WB WAG 8. 6x 58.6 9. 39 x 0.003 10. 10 x 20.72 
11. 40 «37 12. 76 = 0.085 13. 41 * 748 14. 5 x $97.34 



















Solve. 


15. The sports store has 7 16. The supermarket had a delivery 
tennis rackets in stock at of 144 packages of butter which 
$43.75 each. What is the were to be priced at $1.39 each. 


value of the tennis rackets? What was the value of the butter? 









When a number is multiplied by 10, 
each digit moves one place to the left. 





Example: 
tens | ones [tenths hundredths tens | ones] tenths | hundredths 
10 « 3 6 i me 6 7 


Multiply each number by 10. . Do these in your head. 
Write only the products. afore en einai Pa aio gee 
17. 1.14 18. 28.62 19. 3.588 20. 670 21. 0.016 PETES 
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Special * exercises provide more practice with problem solving. 


Checking Up 


End-of-unit lessons provide a check of the understanding of the work of the unit. 


Checking Skills 
Special reviews provide a check of skills with addition, subtraction, multiplication, and 
division. 


Working Together shows the steps of 
what is to be learned. 


Exercises give practice and provide 
applications of what has been learned. 


Word problems whose solutions incor- 
porate the skills taught are included. 


A lesson outline may include some or 
all of the following: 


The page references to the stu- 
dent’s book 


The outcome(s) for the lesson 


Some of the materials that would 



























Features of the Teacher’s Edition 


Pages 262-263 
LESSON OUTCOME 


Write percents; convert among ratios 
out of 100, fractions with de- 
nominators of 100, decimal hun- 
dredths, and percents 


Materials 
models for 0.72 and 0.08 prepared 
from a copy of page T 394 or from two 
copies of page T 382 as described on 
page T89 


Vocabulary 
percent (%) 


Prerequisite Skills 
Write decimal hundredths; write a ratio 





13. PERCENT 


Writing Percents 


In a poll, 48 

out of 100 students 
knew all the words 
for “O Canada 


This result can be 
shown as a ratio 


48: 100 700 


This result can be 
shown as a decimal 


0.48 


* Of the students asked, ” 
0.48 knew all the words 


Can you recite the words of “O Canada’? 





Question 


O Canada! Our home and native land! 
True patriot love in all thy sons command 
With glowing hearts we see thee rise | 
The True North strong and free; 

And stand on guard, O Canada, | 
We stand on guard for thee 


| O Canada! Glorious and free! 
We stand on guard, We stand on quard for thee 
O Canada! We stand on guard for thee 





SL ORORO Re 












Ma for "O Canada™. j.* Knows all words THUTHL TH TH TH 
> ‘ : in three ways : Beate: THL TH, THE TH II) 
This result can be 
be desirable for introducing and nae iennreectene Sule ee es sis ee eee ss remem 
developing the lesson Write the decimal. 48% ‘ eee 
1. three-hundredths 0 03 Of the students asked avimades cas? Ne" 
9. Bveney tundra mise 20 48% knew all the words Does not know the words Il ll 





: for “O Canada” 






3. ninety-two hundredths 0.92 Ae =e 
For the symbol %. et, 
": YOu would say “percent” re 





Complete the chart to show each ratio Percent shows how many out of 100 


in three ways. 


4 A reference to a page that may be 
copied to provide cutouts for the 





Working Together 










































T 
d 4. 1 to 100 | 1:/00 joo How many students knew most of the words for 
stu ents 5. a4 tol00 | 24:100 ae O gece ? Show the nesul in five ways. e Es a 
A 37 01001375100 aml 1. @ out of 100 2. @-100 3. ~ 408 5 B% 
. 100 














stig the other results of the poll 
i 


3 
7. @ % of the students 
did not know the words. 


6. Mi % of the students knew 
about half of the words 


5 Mathematical terms used for the 
first time and other words useful 
for discussing the development of 
the topic on the page 


Background 


Reference to percent meaning “out of 
a hundred’ will help to emphasize that 
expressions such as 42%, 0.42, 700, 
and 42: 100 are equivalent. 


262 












LESSON ACTIVITY Using the Pages 





© The photograph on page 263 can motivate a discussion about 
making a survey and using a tally chart to record the 
information. Direct the students’ attention to the tally chart 
on page 262. Ask students to count the tallies and to explain 
the results of the survey. Ask how many students in all 
were questioned for the survey. 

Ask a student to read the introductory statement at the 
top of page 262. Note that **48 out of 100”” is shown as a 
ratio using the symbol ; , as a fraction, and as a decimal. 
Introduce the term percent and the symbol %. If you wish, 
tell the students that the word comes originally from the 
Latin per centum meaning ‘‘out of a hundred’’. Thus, 48% 
means 48 out of 100. Ask in what way the symbol % 
suggests 100. The students will likely say that the oblique 
line and the two small 0’s suggest the digits 1, 0, and 0 for 
100. Return to the examples presented in Before Using the 
Pages and ask students to write each number as a percent. 














; P Before Using the Pages 
6 Identification of concepts and 


skills that students should be able 
to perform prior to the lesson 


© Display a model for 0.72 and ask what number is represented. 
Ask students to write the fraction and the decimal for 
“‘seventy-two hundredths”’ on the board. Point out that 72 
of 100 parts are blue and ask what ratio can be written to 
express this. Have a student write the ratio using colon 
notation. Emphasize that 72:100, yo, and 0.72 are 
different ways to represent the part of the model that is 
blue. Use a similar procedure for a model for 0.08, paying 
particular attention to the zero in the tenths’ place of the 
decimal. 
















7 Suggested tasks for assessing pre- 
requisite skills 








eight-hundredths 
8: 100 700 0.08 













Tell the students that there is another way to express **72 
out of 100°’ and **8 out of 100°’. If no student suggests a 
percent, have the students turn to page 262. 


T 286 


8 Comments about the content of 
the lesson 


9 Activities for developing the les- 
son concepts, and suggestions for 


introducing new words and sym- 
bols 


10 Suggestions for using the pages 


Overviews 


The overview at the beginning of each unit includes a list of the prerequisite skills that are 
required for successful completion of the unit, the outcomes for the developmental lessons 
in the unit, mathematical background, comments about the content and how the unit fits 
with the other units in the program, teaching strategies, materials, and vocabulary. 


i | 
3 50 out of 7 100 ? 50:100 } 0.50 ? 
4. lout of ? 100 ? 1100 








95 


5. !5outof? 100 ? 95:100 100 0.95? 











out of ? 100 0.09 7? 





0,07 





RELATED ACTIVITIES (3) 


© Have the students prepare a display 
for the topic of percent. Draw attention 
to the photograph on the cover of 
Starting Points in Mathematics 6. 
Students can find examples of percents 
on coupons, on food containers, and so 
on. Some banks or stores may provide 
signs no longer needed, showing 
examples of percents. The display can 
provide a reference, and it can be used 
to generate word problems during this 
unit. 

e For reinforcement, have students 
color copies of page T 394 to represent 
some of the percents shown on pages 
262 and 263. 

© For enrichment, provide students 
with copies of page T 394, Have them 
color part of a model blue, write the 
percent to show what part is blue, 
write the percent to show what part is 
not blue, and note that the sum of the 
two percents is 100%. 

© Have students prepare pairs of cards 
ot such as the following for the game 
% | ““Concentration’’ described on page 
1379. 


50%? 


\lo ? 














6. in the , 82 out of 100 
students knew 6 
of the words for “ 


© Cer 





For each of these, write a sentence using a ratio 





of the students said that they 
had the song on a record at hom 








For each of these, write @ sentence using %. Answers for Ex.6-9 are aiven below 


7, 79 out of the 100 students 48% 0.48 10 30% 
in the poll had t 


to heip them remer 




















the wards ¢ To review graphing and to relate 


percents and graphs, have students 
draw a pictograph or a bar graph to 
show the results of the survey on page 
262. 








Working Together: The students are required to refer to the 
tally chart to complete Ex. 1-7. Point out that Ex. 1-5 
show different ways of representing the same result. 


Exercises: For Ex. 1, the students are guided as they show *‘75 
out of 100°" in different ways. Pay particular attention to 
the use of zeros in Ex. 2-4. For example, 9: 100 for Ex. 2 
is changed to 0.09 and to 9%, whereas jin for Ex. 3 is 
changed to 0.50 and to 50%. 


Assessment 

Complete. 

1. | 22 out of 100 = : 100 
3) out of 100} 31:100 





0.23) Aa%l 
2 0.3)(31°% 
3. | 78 out of 100/78 0.18|78% 
4. | Soutof 100] 5 0.05] 5% 
5. | 8 outof 100 8 0.08] 8% 





























11 Reduced pages from the student’s 
book with answers indicated 


Answers 


Answers for the exercises are given on 
each reduced page from the student’s 
book. Answers that did not fit on the 
reduced pages or beside them appear 
on pages T 368-T 377. 


Other Materials 


e Games and Teaching Aids 
e Pages for Reproduction 

e Year-End Evaluation Chart 
e Index for Student’s Book 


. Inthe poll,83% of the students knew most or all of 
the words for “O Canada” 
70% of the students in the poll had to use the tune 
to help them remember the words 
7 out of 100 students said that they had the song 
on arecord at home 
90 out of 100 students knew the tune for “O Canada’ 





12 Exercises to evaluate the learning 
outcome 


13 Suggested activities and games 
which may be used to reinforce, 
extend, or enrich a particular 
topic 


14 Illustrations of suggested mate- 
rials 


— 
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Teaching Strategies 


Using the Introductory Material 


Knowing what the Starting Points in Mathematics program 
can do and what it cannot do is an important place to begin. 
There are two features to help you. First, the Scope and 
Sequence chart shows the content by grade level and allows you 
to locate particular topics in the overall development. Secondly, 
each unit begins with an overview which summarizes the content 
of the unit, includes mathematics background for the teacher, 
and suggests strategies for class organization and teaching. 


Presenting the Lessons 


The organization of the teaching suggestions for each lesson 
has built-in strategies to motivate and teach, and for practice and 
application. The identification of Prerequisite Skills and 
concepts are stated in terms of tasks students should be able to 
perform prior to the lesson. Teachers will want to assess 
prerequisite skills in certain instances; for example, 

© for topics that have proven traditionally difficult, 

© for new mathematics topics in the curriculum, 

¢ with students who have missed school or been transferred, 

© at the beginning of the year when the mathematical levels 

of the students may be uncertain, 

@ as a starting point to work with students who have not been 

successful with the previous lesson. 

In the Before Using the Page(s) section, most lessons are 
initiated with concrete material to provide a review, an 
appropriate warm-up, or activities designed to lead students to 
discover a concept or a skill. 

The teaching suggestions in the Using the Page(s) section 
emphasize the key aspects of the teaching example and, at times, 
Suggest a possible sequence. When students are ready to work 
the exercises independently, they will benefit from a full 
explanation of the teaching example as a guide for their work. 
The teaching suggestions follow naturally from the preliminary 
activities and allow you to develop the lesson outcomes from the 
students’ page(s). 

In all teaching lessons, the Working Together section provides 
an examination of the sub-skills and/or the sequence of steps 
leading to the outcome. This section allows for immediate 
feedback of the students’ understanding of the lesson. In this 
regard, this section may be completed orally or on the board. 
Students experiencing difficulty with the exercises can be 
referred to the appropriate example. Working Together provides 
another opportunity to see how all the steps of the lesson 
combine and, consequently, provides a means for diagnosing the 
students’ understanding. 

Each teaching lesson provides material in the Assessment 
section to evaluate the learning outcome. If the material is not 
used following the lesson, teachers may consider using it for 
pretesting or reviewing. 

Most of the Related Activities can be used for all the students. 
The suggestions in this section try to provide a balance between 
reinforcement, enrichment, and review. 


Grouping for Instruction 


Knowing what to teach is one thing, knowing how to adapt a 
program for individual differences in ability and capacity for 
achievement is the ongoing role of all teachers. 
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It is possible to work with lower achievers and higher 
achievers by using the same material but by altering the teaching 
procedure. Lower achievers, as in other subjects, need a slower 
pace to provide for maximum use of concrete materials and 
pictorial representations as well as varied activities to ensure 
understanding. 

With higher achievers you will often wish to move at a faster 
pace. This does not mean a more rapid movement through the 
lessons, but rather a change in approach. All students need the 
benefits derived from the use of concrete materials for both 
present and future understanding, but higher achievers tend to 
move more readily from the concrete to the abstract levels of 
mathematical thinking. They grasp concepts and skills quickly 
and will benefit from exploration and challenges that will allow 
them to use and broaden their newly acquired abilities in 
different settings. 

Grouping for instruction is dependent on a number of factors, 
including teacher preference, teaching strategy, social and 
academic needs of students, abilities and skills of the students, 
the need to vary instruction, the organization of the classroom. 
Some possible ways for grouping are given below. 


The Whole Class 

Instruction of the whole class is appropriate for the 
introduction of new topics or class projects. 
Skill Groups 

For this grouping the teacher selects students having similar 
needs for the teaching of a specific skill. When the skill is 
mastered, the group is dissolved. 


Interest Groups 

For this grouping a student chooses to be a member of the 
group based on interest in the activity being offered. For 
example, while one concept is being explored by the whole 
class, a student may have the choice of working at the board or 
with activity cards. Interest groups may be formed for the study 
of a theme or for a group project. This kind of grouping 
promotes sharing among students and offers opportunities for 
students to display leadership. 


Random Groups 

This type of grouping may be as arbitrary as the grouping of 
all students wearing something red or as open as to include 
groups of friends. It is especially suited to situations involving 
games, experiments, and making models. 

Often students may be part of a group, but they may work 
independently within the group. It is here that the teacher may 
observe and plan for individual needs. 


Providing for Individual Differences 


Use the daily performance and test results to assess the needs 
and abilities of the students. 

For lower achievers, plan to make more extensive use of the 
Prerequisite Skills assessment before starting a lesson, the 
Working Together section, and the appropriate selection of 
activities from the Related Activities. The Keeping Sharp 
features, Checking Skills pages, and Skill Practice exercises 
provide continued practice for the basic operations. 

Higher achievers will benefit from the flexibility and variation 
of the teaching model and a wider exposure to the special 
features Try This and Problem Solving. The Related Activities 
provide suggestions for enrichment topics. 

All students will benefit from the formal lesson on problem 
solving found at the end of each of the sixteen units. 


Problem Solving 


The problem-solving strand is integrated and interspersed 
throughout Starting Points in Mathematics 6. There are sixteen 
teaching lessons on specific skills, eighteen special feature 
sections presenting problems, often as extensions of material 
under study, and starred problems that require special attention 
or integrate what has been learned in the problem-solving 
lessons into the exercises. 

Students will benefit from specific instruction on problem 
solving, the concrete presentation of concepts and skills in all 
the lessons where this is possible, and meeting problem-solving 
requirements in a meaningful context. The material in this 
strand, however, is by no means exhaustive. Teachers will 
capture the right moments in their daily contact with the students 
to provide the insights and skills to develop better problem- 
solving techniques. 


Testing and Evaluation 


The Checking Up feature at the end of each unit reviews the 
skills taught in the unit and helps to evaluate the students’ 
progress. It could also be used as a pretest for the unit. 

The chart in the teacher’s edition for each Checking Up 
feature is designed to help locate strengths and weaknesses. The 
Skills section of the chart lists the skills taught in the unit. The 
Exercises section lists the exercises in Checking Up correspond- 
ing to each skill identified. The Related Pages section lists the 
pages in the-teacher’s edition where the skill is taught. You may 
wish to refer to these pages for reviewing or reteaching. 

The comments below the chart discuss special aspects of the 
exercises. They point out possible difficulties and give 
suggestions for remedying the difficulties. 

The Checking Skills pages at the end of Units 6, 9, 12, and 14 
evaluate students’ ongoing performance in the four basic 
operations for whole numbers and decimals. 

As well as the Keeping Sharp features and the Checking Skills 
pages provided throughout the text, the Ski/l Practice exercises 
on pages 328 to 337 provide another resource for maintaining 
and evaluating computational skills during the year. Suggestions 
are given in the Related Activities of appropriate lessons for 
assigning exercises on these pages, but they may be assigned at 
any time when skill maintenance is required. The Skill Practice 
exercises are also useful for diagnosing difficulties in a skill 
taught earlier in the year and for providing practice after a skill 
has been retaught. 

If evaluation is to be an ongoing process, it is important to 
keep complete and accurate records of the achievement of each 
student. A file containing remarks on progress based on the 
observation of the teacher and samples of the student’s work is 
recommended. The remarks can be dated and are an excellent 
reference when reporting to parents. The samples of work can be 
selected by both the teacher and the student. If the student plays 
an active part in contributing work which indicates her/his 
mastery of a concept, she/he also recognizes that learning is 
important. This is an essential factor in assuring future success. 

The comprehensive evaluation chart on pages T 401 and T 402 
is intended for use at the end of the school year, but it may be 
adapted for other uses. For example, if the indicated program is 
too ambitious for all the students in a class, the chart may be 
used as a guide for obtaining a minimum program or an average 
program for the students. The format of the chart may also be 
adapted as a report to show parents their children’s progress. 


You may wish to adopt a code for recording the stages of 
development in each student’s mastery of concepts and skills. 
Slashes and dots may be used in such a way that a box marked 
| means that the student has been introduced to the concept or 
skill; a box marked [X] means that the student understands the 
concept or skill; a box marked fm] means that the student has 
mastered the concept or skill. Examples are shown below. 

Finds a percent of a number [Y] (Exposure) 

Relates millilitres and litres &] (Understanding) 

Expresses fractions as decimals bx] (Mastery) 


Using Calculators 


Because calculators are so popular today, special lessons on 
the use of the calculator as an instructional aid have been 
included in Starting Points in Mathematics 6. 

Some educators and parents oppose the use of calculators in 
the classroom. They fear a decline in computational skills, a 
dependence on calculators for even the simplest computations, 
and a premature introduction of numbers beyond the cognitive 
levels of the students. 

Proper use of calculators does not allow these concerns to 
materialize. Basic skills and facts are developed first, estimation 
and mental calculations are encouraged, and the more frequent 
contacts with decimals on digital displays strengthen students’ 
understanding of place value and their skills in rounding 
numbers. It has been found that students who use calculators to 
supplement their own computations generally develop better 
skills than those who do not. 

The fundamental objective of all mathematics programs is the 
development of skills and the ability to solve problems. 
Problem-solving programs are strengthened when calculators are 
used. They save time in performing the necessary computations 
and, hence, more problems can be solved. By removing 
concerns about computation, more attention can be directed to 
the selection of pertinent data and to the implied relationships 
between numbers. 

In summary, calculators can strengthen a mathematics 
program, but they should be used only after basic skills have 
been developed. They may be used 

@ to check basic understandings and skills; 
to support basic skills; 
to develop further insight into basic operations; 
to develop estimating skills; 
to solve real-life problems; 
to save computation time in solving problems; 
to verify mental calculations and procedures; 
to provide insights into higher mathematical concepts; 
to search for interesting number patterns. 


A Thematic Approach to Mathematics 


Teachers who attempt to provide an integrated curriculum 
frequently encounter difficulty interweaving the mathematics 
curriculum with other subjects and in creating sufficient real-life 
situations to make the association a meaningful one. Several 
units in Starting Points in Mathematics 6 are theme oriented so 
that teachers who have never tried integrating mathematics may 
wish to experiment with one or more themes, for example, the 
situations and photographs in Unit 2 suggest ‘‘Occupations’’ as 
a theme. Similarly, the themes ‘‘Pastimes’’ and ‘‘Hobbies’’ are 
predominant in Units 4 and 10. 
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NUMBER 
AND 
NUMERATION 


ADDITION 


SUBTRACTION 


MULTIPLICATION 


DIVISION 


Grade 4 


Read, write numerals to 999 999 

Place value for six-digit numbers 

Compare, order numbers to 999 999 

Ordinal number concepts to 999 

Round in tens’ place, in hundreds’ 
place, in thousands’ place 

Roman numerals for 1 to 100 


Algorithm, four-digit addends 

Algorithm, three or more addends 

Add decimals, to hundredths 

Round addends, estimate sum; 
compute result and compare sums 

Add amounts of money 

Add proper and mixed-form fractions 
with like denominators, regrouping 
for whole-number sums 


Algorithm, four-digit minuends, 
four-digit subtrahends 

Check by addition 

Subtract decimals, to hundredths 

Subtract amounts of money 

Subtract proper and mixed-form 
fractions with like denominators, 
regrouping ot whole-number minuends 


Algorithm, multiplicand to three 
digits, multiplier to two digits 

Multiply up to four one-digit numbers 

Determine missing factor in 
multiplication fact 

Multiply one-place decimal by 
one-digit whole number 

Round three-digit multiplicand in its 
greatest place and multiply by one- 
digit multiplier to estimate product 

Round decimal multiplicand to 
nearest whole number and multiply 
to estimate product 

Muitiply amounts of money 

Identify multiples of numbers 


Algorithm, dividend to three digits, 
one-digit divisor 

Check by multiplying 

Divide whole-dollar amounts 

Find average of set of numbers 


Grade 5 


Read, write numerals to 999 999 999 

Place value for nine-digit numbers 

Compare, order numbers to 999 999 

Round in ones’ place, in tens’ place, or 
in hundreds’ place of either of the first 
two periods 

Roman numerals for 1 to 2000 


Algorithm, five-digit and six-digit 
addends 

Algorithm, three or more addends 

Add decimals, to thousandths 

Round addends, estimate sum; 
compute result and compare sums 

Add amounts of money 

Add proper and mixed-form fractions 
with like denominators 


Algorithm, five-digit and six-digit 
minuends 

Subtract decimals, to thousandths 

Round and subtract to estimate the 
difference; compute difference 
and compare with estimate 

Subtract amounts of money 

Subtract proper and mixed-form 
fractions with like denominators 


Algorithm, multiplicand to five 
digits, multiplier to three digits 

Identify prime numbers, prime 
factors, common multiples of a 
pair of whole numbers 

Multiply decimal tenths, hundredths, 
thousandths by whole numbers 

Multiply decimal tenths by 
decimal tenths 

Round factors, estimate product; 
compute result and compare products 

Multiply amounts of money 

Multiply a fraction and a whole 
number which is a multiple 
of the denominator 

Find equivalent fractions, ratios, rates 


Algorithm, dividend to six digits, 
divisor to two digits 

Check by using multiplication 

Divide to thousandths by one-digit or 
two-digit whole numbers 

Round dividend, divisor to estimate 
quotient; compute quotient and 
compare with estimate 

Divide amounts of money 

Find equivalent fractions, ratios, rates 

Find decimal equivalent to a fraction 

Find average of a set of numbers and 
compare it with the given numbers 


Grade 6 


Read, write numerals to 999 999 999 999 

Place value for twelve-digit numbers 

Compare, order numbers to 999 999 999 

Round in ones’, tens’, or hundreds’ place 
of any period to millions 

Roman numerals for 1 to 3999 

Read, write, compare, order integers 


Algorithm, six-digit addends 

Algorithm, three or more addends 

Add decimals, to ten-thousandths 

Round addends, estimate sum; 
compute result and compare sums 

Add amounts of money 

Add proper and mixed-form fractions 
with unlike denominators 

Add integers 


Algorithm, six-digit minuends 
Subtract decimals, to ten-thousandths 
Round and subtract to estimate the 
difference; compute difference 
and compare with estimate 
Subtract amounts of money 
Subtract proper and mixed-form 
fractions with unlike denominators 
Subtract integers, using temperatures 
as a model 


Algorithm, multiplicand to seven 
digits, multiplier to three digits 

Identify prime numbers, composite 
numbers, prime factors, common 
multiples of a pair of whole 
numbers 

Multiply decimal and whole number, 
products to ten-thousandths 

Multiply decimal by decimal, products 
to ten-thousandths 

Round factors, estimate product; 
compute result and compare products 

Multiply amounts of money 

Multiply fraction by fraction 

Multiply fraction and whole number 

Find equivalent fractions, ratios, rates 


Algorithm, dividend to six digits, 
divisor to three digits 

Check by using multiplication 

Divide decimal by whole number 
and by decimal, extra zeros in 
dividend, divisor to three digits 


Round dividend, divisor to estimate 


quotient; compute quotient and 
compare with estimate 
Round decimal quotients 
Divide amounts of money 
Divide fraction by fraction 
Divide fraction by whole number 


| Divide whole number by fraction 
_ Find equivalent fractions, ratios, rates 


Find decimal equivalent to a fraction 
Find average of a set of numbers and 
compare it with the given numbers 


xix 


DECIMALS 
AND 
FRACTIONS 


PROBLEM 
SOLVING 


MEASUREMENT 


XX 


Grade 4 


Proper and mixed-form halves, 
thirds, fourths, fifths, tenths, 
hundredths for part-of-whole and 
part-of-set models 

Equivalent decimal tenths, 
hundredths with part-of-whole 
model 

Place value for decimals to 
hundredths; regrouping 

Equivalent decimals and proper and 
mixed-form fractions (100, 10, 
4, 2 as denominators) 

Compare, order decimals 
to hundredths 

Add, subtract decimals, 
to hundredths 

Multiply one-place decimal by 
one-digit whole number 

Round decimal to nearest whole 
number, estimate sum or product 

Compare and order fractions using 
decimal equivalents and models 

Add, subtract proper and mixed-form 
fractions with like denominators, 
regrouping to/from whole numbers 


Use models to obtain solutions 

Choose the operation needed 

Identify relevant, irrelevant, 
missing information 

Write an equation for a word problem 

Multiple-step solutions; addition, 
subtraction, multiplication, 
comparison 

Estimate answers 

Recognize answers as reasonable 

Guess and test 

Multiple solutions 

Read scales 

Organize data 

Logical thinking 


Estimate and measure; choose the 
preferred linear unit 
Convert between kilometres and 
metres; metres and centimetres 
Measure and add to find perimeter 
Count, estimate, and calculate 
area in square centimetres 
Calculate area in square centimetres, 
Square decimetres, or square metres 
Count, estimate the number of 
centimetre cubes; compare 
objects to centimetre cube, 
decimetre cube, metre cube 


Grade 5 


Proper and mixed-form fractions for 
part-of-whole, part-of-set models 
Decimal thousandths 
Equivalent decimal tenths, 
hundredths, and thousandths 
Place value for decimals to 
thousandths; regrouping 
Compare, order decimals to thousandths 
Round decimal to nearest whole number, 
to nearest tenth 
Add, subtract decimals, to thousandths 
Multiply decimal tenths, hundredths, 
thousandths by whole number 
Multiply decimal tenths by 
decimal tenths 
Round decimal factor(s) to whole 
number(s) and multiply to 
estimate product 
Divide decimal by whole number, 
“terminating’’ quotients 
Find equivalent fractions 
Find the missing term in a pair 
of equivalent fractions 
Compare fractions (one denominator 
not necessarily a multiple of the other) 
Convert between decimals and fractions 
(halves, fourths, fifths, eighths, tenths) 
Convert between improper fractions 
and mixed-form fractions 
Add, subtract proper and mixed-form 
fractions with like denominators 
Multiply a fraction and a whole 
number which is a multiple of 
the denominator 


Identify relevant, irrelevant, 
missing information 
Recognize that different situations 
affect answers 
Find the number of possibilities 
Collect, organize, and display data 
Give the most reasonable answer 
Use models to obtain solutions 
Write and solve an equation 
for a word problem 
Multiple-step solutions 
Find and continue patterns 
Estimate answers 
Recognize incorrect results 
Logical thinking 
Guess and test 
Multiple solutions 
Use a calculator 


Estimate, measure and record 
lengths in appropriate units 
Convert among units of length 
Find the perimeter of a polygon, 
of a square, of a rectangle 
Measure circumference of circular objects 
Multiply to find area of a rectangle 
Create rectangular shapes having 
given perimeter or area 
Count, calculate to find 
volume in cubic centimetres 
Investigate metric prefixes 
Estimate capacity in millilitres, litres 


Estimate capacity in millilitres, litres 


Grade 6 


Proper and mixed-form fractions for 
part-of-whole, part-of-set models 

Decimal ten-thousandths 

Find equivalent decimals 

Place value for decimals to 
ten-thousandths; regrouping 

Compare, order decimals 

Round decimals 

Add, subtract decimals, to 
ten-thousandths 

Estimate sums and differences 

Multiply decimal and whole number, 
products to ten-thousandths 

Multiply decimal by decimal, products 
to ten-thousandths 

Divide decimal by whole number 
and by decimal, extra zeros in 
dividend, divisor to three digits 

Round decimal quotients 

Estimate products and quotients 

Find equivalent fractions 

Find the missing term in a pair 
of equivalent fractions 

Find like denominators 

Compare, order fractions 

Convert between decimals and fractions 

Convert between improper fractions 
and mixed-form fractions 

Add, subtract proper and mixed-form 
fractions with unlike denominators 

Multiply fractions by fractions 

Multiply fractions and whole numbers 

Identify, find reciprocals 

Divide fractions by fractions, 
fractions and whole numbers 


Consider ways of estimating 
Identify relevant, irrelevant, 
missing information 
Find needed information 
Recognize that different situations 
affect answers 
Give reasonable measurements 
Find the number of possibilities 
Multiple-step solutions 
Write and solve an equation 
for a word problem 
Logical thinking 
Restate word problems 
Consider the chances 
Use models to obtain solutions 
Solve problems without pencil and paper 
Consider possible solutions 
Use a calculator 


Estimate, measure and record 
lengths in appropriate units 
Convert among units of length 
Find the perimeter of a polygon, 
of a square, of a rectangle 
Measure circumference, radius, 
diameter of circular objects 
Multiply to find area of a rectangle, 
a parallelogram, and a triangle 
Multiply to find the volume of 
a rectangular prism in cubic units 
Understand metric prefixes 








MEASUREMENT 
(continued) 


GEOMETRY 


GRAPHING 


RATIO 
AND 
PERCENT 


Grade 4 


Compare small amounts of time, of 
length, of mass, of capacity 

Classify capacities in comparison 
with | mL, 500 mL, 1000 mL 

Classify masses in comparison 
with | g, 500 g, 1000 g 

Convert among units of time 

Tell and record time to the nearest 
minute using 12-hour and 24-hour 
clock; add, subtract time using 
24-hour clock 


Identify, name, and draw lines, line 
segments and their end points 

Identify, name, and draw angles; 
identify and draw right angles 

Compare angles to right angles 

Identify, name, and draw triangles; 
identify and name sides and angles 
of triangles 

Identify and draw polygons; identify 
and name sides and angles 
of polygons 

Identify and draw circles; identify 
and name parts of circle 

Recognize patterns for, and 
properties of, solids 

Use tracing paper to test for 
congruency in general and under 
a slide, flip, or turn on a grid 

Identify and check line of symmetry 
as a flip line; identify multiple 
lines of symmetry (on a grid) 


Interpret pictographs and bar graphs 
Gather and organize information in 
pictographs and bar graphs 
Associate ordered pairs of numbers 
(including 0 as a coordinate) 
and points on a grid 


Grade 5 


Estimate mass in grams, kilograms 

Convert between millilitres and 
litres, grams and kilograms 

Find capacity in litres, millilitres, 
by finding volume in cubic 
centimetres 

Relate capacity, mass, and volume 
units for water 

Numeric dating; time to the second; 
add, subtract time, no regrouping 


Identify, name, and draw lines, rays, 
and line segments 

Identify and draw parallel, 
intersecting, or perpendicular 
lines, rays, and line segments 

Identify, name, measure, and draw 
angles; identify congruent angles 
by tracing 

Classify angles as acute, right, 
or obtuse 

Classify plane shapes according to 
number of sides, relationships 
between sides and lines of symmetry; 
equilateral, isosceles, and scalene 
triangles; square, rhombus, rectangle, 
parallelogram, trapezoid 

Classify pyramids and prisms 
according to their faces 

Recognize cylinders, spheres, cones 

Identify and sketch lines of symmetry 
(not on grid) 

Use tracing paper to test for or 
help to draw slide, flip, or turn 
image (on or not on grid) 

Turn triangles to form regular polygons 

Fit polygons together to make 
a pattern without spaces 

Copy picture from one grid onto 
another grid (including distortions) 


Interpret pictographs and bar graphs 

Gather and organize information in 
pictographs and bar graphs 

Relate graphing of ordered pairs of 
numbers to graphing of ordered pairs 
of data 

Interpret and draw line graphs 


Write ratios using colon and 
fraction notation 

Multiply, divide to find equivalent 
ratios, rates 

Find the missing term in a pair 
of equivalent ratios, rates 

Use the symbol % for percent 

Convert among decimals, fractions, 
percents, and ratios 


Grade 6 


Estimate mass in grams, kilograms 

Convert between millilitres and 
litres, grams and kilograms 

Relate capacity, mass, and volume 
units for water 

Numeric dating; time to the second; 
convert among time zones in 
Canada; standard time, daylight 
saving time 

Read and record temperatures, including 
negative-number readings for 
temperatures below 0°C 

Find differences between temperatures 


Identify, name, and draw lines, rays, 
and line segments 

Identify and draw parallel, 
intersecting, or perpendicular 
lines, rays, and line segments 

Identify, name, measure, and draw angles 

Classify angles as acute, right, 
obtuse, or straight 

Classify plane shapes according to 
number of sides; equilateral, isosceles, 
and scalene triangles; square, 
rhombus, rectangle, parallelogram, 
trapezoid, regular polygons 

Identify parts of a circle; relate 
radius, diameter, and circumference 

Classify pyramids and prisms 

Recognize cylinders, spheres, cones 

Identify and sketch lines of symmetry 

Identify congruent shapes 

Identify and draw similar shapes 

Interpret and make scale drawings 

Use tracing paper to test for or 
help to draw slide, flip, or turn 
image (on or not on grid) 

Draw slide image using a rule 

Draw flip image by counting 

Test for rotational symmetry 

Make tiling patterns 

Identify slide, flip, and turn images 
in tiling patterns 

Copy picture from one grid onto 
another grid (including distortions) 


Interpret, draw pictographs, bar graphs, 
line graphs, and broken-line graphs 

Gather and organize information for 
graphs 

Relate graphing of ordered pairs of 
numbers to graphing of ordered pairs 
of data 

Interpret circle graphs 


Write ratios using colon and 
fraction notation 

Find equivalent ratios, rates 

Find the missing term in a pair 
of equivalent ratios, rates 

Find unit rates, unit prices 

Use the symbol % for percent 

Convert among decimals, fractions, 
percents, and ratios 


| Find a percent of a number 
_ Calculate interest, discount 


Contents of Student’s Book 


Unit 1 NUMERATION 


Thinking about numbers 

Numbers to 999 999 999 (and beyond) 
Comparing and ordering numbers 
Rounding 

Decimals 

{PS} Thinking about estimating 
CHECKING UP 


Unit 2 ADDITION AND 
SUBTRACTION 


Using sums of 10 

Addition with regrouping, practice 
Subtraction with no regrouping 
Subtraction with regrouping, practice 
Using a calculator to add or subtract 
Too much information 
CHECKING UP 


Unit 3 GRAPHING 


Organizing information 
Pictographs 

Bar graphs 

Ordered pairs and points on a grid 
Line graphs, broken-line graphs 
(PS) Finding information 
CHECKING UP 


Unit 4 MULTIPLICATION AND 
DIVISION 


Basic multiplication facts 
Multiplying by a one-digit number 
Multiples of 10, 100, and 1000 
Multiplying by a two-digit number 
Multiplying by a three-digit number 
Practice 

Using multiplication to divide 
Dividing by a one-digit number 
Zeros in the quotient 

Finding the average 

Dividing by multiples of 10 
Dividing by a two-digit number 
Dividing by a three-digit number 
Practice 

Keycharts and the [x] and [=] keys 
(PS) Situations that affect answers 
CHECKING UP 


2-3 
4-7 
8-9 
10-11 
12-13 
14 

15 


16-17 
18-23 
24-25 
26-31 
32-33 

34 

35 


36-37 
38-39 
40-41 
42-43 
44-47 

48 

49 


50-51 
52-53 
54-55 
56-57 
58-59 
60-61 
62-63 
64-65 

66 

67 
68 - 69 
70-73 
74-75 
76-77 
78-79 

80 

81 


Unit 5 DECIMALS 


Tenths and hundredths 
Thousandths and ten-thousandths 
Comparing and ordering decimals 
Practice 

Adding decimals 

Subtracting decimals 

Rounding decimals 

Estimating sums and differences 
Practice 

{PS} Reasonable measurements 
CHECKING UP 


Unit6 MEASUREMENT 


Measuring and estimating length 
Finding perimeter 
Finding area, practice 
Finding volume, practice 
(PS) Finding the number 
of possibilities 
CHECKING UP, CHECKING SKILLS 





Unit 7 MULTIPLYING AND 
DIVIDING DECIMALS 


Multiplying decimals 

and whole numbers 
Placing the decimal point 
Multiplying tenths, 

hundredths, and thousandths 
Products less than 1, practice 
Dividing by a one-digit number 
Dividing by a two-digit 

or a three-digit number 
Rounding quotients, practice 
The decimal point on a calculator 
[PS] Solutions in two or more steps 
CHECKING UP 


Unit 8 MEASUREMENT 


Units of length 

Capacity 

Mass 

Volume, capacity, and mass 
Temperature 

Time 

(PS| Finding the information needed 
CHECKING UP 





82-83 
84-85 
86-88 
89 
90-93 
94-97 
98-99 
100-101 
102-103 
104 

105 


106-107 
108-111 
112-121 
122-129 


130 
131-133 


134-135 
136-137 


138-141 
142-145 
146-147 


148-149 
150-152 
153 
154 
155 


156-159 
160-161 
162-163 
164-167 
168-169 
170-171 

172 

173 





Unit9 GEOMETRY 


Lines, line segments, and rays 
Angles 

Line symmetry 

Triangles 

Circles 

Congruent shapes 

Similar shapes 

Scale drawings 

Copying pictures using grids 
Solid shapes 

(PS) Writing and solving equations 
CHECKING UP, CHECKING SKILLS 


Unit 10 FRACTIONS 


Writing fractions 

Finding equivalent fractions 
Finding the missing term 
Improper fractions 

Finding like denominators 
Comparing fractions 

{PS} Logical thinking 
CHECKING UP 


Unit 11 OPERATIONS WITH 
FRACTIONS 


Adding and subtracting fractions 
with like denominators 

Adding fractions 

Subtracting fractions 

Practice 

Multiplying fractions, practice 

Reciprocals 

Dividing fractions, practice 

Fractions and their equivalent 
decimals 

Fractions on a calculator 

[PS] Restating a problem 

CHECKING UP 


Unit 12 RATIO 


Writing ratios 

Finding equivalent ratios 

Finding the missing term, practice 
Finding unit rates 

PS} Considering the chances 
CHECKING UP, CHECKING SKILLS 


174-175 
176-177 
178-179 
180-181 
182-183 
184-185 
186-187 
188-189 
190-191 
192-193 

194 
195-197 


198-199 
200 - 203 
204-205 
206 - 209 
210-211 
212-213 

214 

24) We) 


216-217 
2S2221 
222-225 
226-227 
228-232 

233 
234-237 


238-241 
242-243 
244 
245 


246-247 
248-249 
250-255 
256-258 

259 
260-261 


Unit 13 PERCENT 


Writing percents 

Fractions and decimals as percents 
Percents as decimals and fractions 
Finding a percent of a number 
Interest 

Discount 

{PS} Solutions in more than one step 
CHECKING UP 


Unit 14 MOTION GEOMETRY 


Slides 

Flips 

Turns 

Rotational symmetry 

Tiling 

(PS) Working with models 

CHECKING UP, CHECKING SKILLS 


Unit 15 DIVIDING WITH 
DECIMALS 


Place value 

Dividing with tenths 

Rounding quotients, practice 

Dividing with hundredths 

Dividing with tenths, 
hundredths, and thousandths 

Rounding quotients, practice 

Estimating quotients 

(PS) Solving problems without 
pencil and paper 

CHECKING UP 


Unit 16 INTEGERS 


Writing integers 
Comparing and ordering integers 
Adding integers 
Finding differences 
between temperatures 
Practice 
{PS} Thinking about situations 
CHECKING UP 


Practice exercises 

Glossary 

Symbols, Table of Related Units 
Index 


262-263 
264-265 
266-267 
268 - 269 
270-271 
272-273 

274 

279 


276-279 
280-283 
284-285 
286-287 
288 - 293 

294 
295-297), 


298 - 299 
300-303 
304-305 
306-307 


308 - 309 
310-311 
312-313 


314 
B15 


316-317 
318-319 
320-321 


322-323 
324-325 
326 
B27 


328 -337 
338-341 

342 
343 - 346 
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The Mathematics Centre 


A mathematics centre, like centres for other subject areas, is a 
place for the storage of certain specific materials and an area for 
the students to become involved in activities. With careful 
planning and involvement of the students, the mathematics 
centre can become a stimulating environment. The students will 
enjoy bringing materials from home to supplement and add 
variety to those in the centre. The mathematics centre is an ideal 
place to display the students’ work. If a thematic approach is 
used for teaching mathematics, the centre can be adapted as a 
setting for each new theme. 

When the students have finished their regular assignments, 
they may engage in extra activities and projects in the 
mathematics centre. Activity cards, puzzles, games, and 
homemade as well as commercial materials will lead the 
students to broader understanding as well as provide opportuni- 
ties for the teacher to observe and question the students, and to 
evaluate their progress. Consideration of the students’ interac- 
tion in the mathematics centre will suggest adaptations to make 
this strategy an important part of the learning experience. 


STORAGE OF MATERIALS 

Materials should be stored where students can have easy 
access to them. Open shelves and small tables can be used in a 
pleasing and practical arrangement for holding containers. 
Containers for materials should be both sturdy and colorful. 
Vinyl coverings, spray enamel, wallpaper, and fabric will 
increase the durability of the containers as well as increase the 
appeal of the mathematics centre. Some ideas for suitable 
containers are pails (formed by cutting the top off a large plastic 
bottle), trays (from corrugated boxes in which canned goods are 
sold), baskets (in which fruit and vegetables are sold), boxes 
(sturdy ones such as those from small appliances), and other 
containers (ice cream containers, large cans, plastic tubs). 


MATERIALS 

The materials used for teaching mathematics need not be 
expensive commercial materials; simple everyday objects can be 
used effectively as learning and teaching aids. 

A list of the materials suggested for each unit is given in the 
unit overview. When a unit is almost completed, look ahead to 
the next unit and begin to collect and have the students help to 
collect the materials. 

The following materials will be helpful for developing the 
various concepts and skills. 


Number 

® counters such as buttons, beans, pebbles, bingo chips 

® objects for grouping, such as pipe cleaners, drinking straws, 

stirrers, beans in plastic bags, Unifix cubes 

models for ones, tens, hundreds, and thousands 

® flash cards for basic addition, subtraction, multiplication, and 
division facts 

¢ dominoes and domino cards, playing cards, dice 

shapes marked to show halves, thirds, fourths, fifths, eighths, 

and tenths of a whole 

set holders such as plastic tubs, egg cartons, plastic hoops, 
Styrofoam trays, paper or foil plates 

© models for tenths and hundredths 


XXiV 


mA 


Geometry 

® a collection of three-dimensional shapes, such as balls, boxes, 
cores from rolls of paper, funnels 

¢ wooden, plastic, or cardboard plane shapes (triangles, 
rectangles, squares, pentagons, hexagons, octagons, circles) 

© commercial wooden or plastic plane shapes (triangles, 

rectangles, squares, pentagons, hexagons, octagons, circles) 

geoboards, rubber bands, geopaper from page T 395 

parquetry blocks, gummed shapes for forming patterns 

pictures of symmetrical objects and shapes 

cutouts of plane shapes for showing slides, flips, and turns 

felt, plastic, or cardboard tangram pieces 

materials for constructing models of three-dimensional shapes 

(straws, pipe cleaners, toothpicks, plasticine, clay) 

© square tiles (ceramic tiles, floor tiles) 

¢ samples of fabric, wallpaper, and gift wrapping paper 


Measurement 

@ real money, play money 

© non-standard units for measuring length (straws, paper clips, 
ribbons), capacity (jars, paper cups, milk cartons), mass 
(washers, plasticine balls) 

© unmarked metre sticks, metre sticks and tapes marked in 

millimetres, centimetres, and decimetres 

rulers or straight edges 

centimetre cubes, decimetre cubes 

containers for comparing capacity (jars, bottles, cans, boxes) 

materials for filling containers (sand, water, rice) 

one-litre containers, other containers marked in litres (juice 

cans, pails) and in millilitres (soft-drink cans, canned goods) 

objects for comparing masses (pebbles, stones, books) 

one-kilogram masses, objects with masses marked in kilo- 

grams (boxes of detergent, bags of sugar) and in grams (boxes 

of cereal, pasta, or crackers) 

@ balance scales, kitchen scales, step-on scales 

© thermometers 


There are many other teaching aids that will be useful in a 
mathematics program, for example, D-Stix, Multibase Arithme- 
tic Blocks. They may be acquired over a number of years, but 
the following aids are basic for the program. 


Display Board: This may be a flannel board, a magnetic 
board, or a bulletin board for use with cutouts of objects, 
numerals, and symbols in demonstrating new concepts. 


Attribute Blocks: These are sets of wooden or plastic blocks 
that show likenesses and differences in color, shape, size, and 
thickness. One set usually includes 48 pieces made up of four 
shapes (circle, rectangle, square, triangle), three colors (red, 
blue, yellow), two sizes, and two thicknesses. (Some sets also 
include the hexagon.) 

If commercial attribute blocks are not available, you may 
wish to make your own blocks by using the patterns on pages 
T 383 to T 385. The blocks may be made from plywood of two 
thicknesses, one of which is about three times as thick as the 
other. 


Number Line: A number line on the chalkboard or display 
board may be permanently displayed at a level where students 
can see it and also reach it, if necessary; for example, with 
number strips in showing extensions of basic addition facts. 
Each student should have an individual number line. 


Other teaching aids are described on page T 378. 


Timing Schedule 


The following information will guide you in planning your 
schedule for working through Starting Points in Mathematics 6 
in one year. Depending on the abilities of the students in your 
class, you will find sufficient material in Book 6 for a minimum 
program, an average program, and an enriched program. 

For this book, most lessons are developed over two pages and 
these are referred to as ‘‘double page’’ lessons in the table 
below. There are also ‘‘single page’’ lessons, for example, the 
Problem Solving lessons and most Checking Up lessons that 
appear at the end of each unit. 

There are approximately 175 days in the school year. The 
number of lessons in Book 6 is 185. This number excludes the 
Checking Skills exercises provided after the Checking Up pages 
for Units 6, 9, 12, and 14 and the Skill Practice exercises on 
pages 328 to 337. No suggestions have been made for these and 
other maintenance lessons because the need for these can be 
determined only by you for the students in your particular class. 

The number of days required to complete a unit will depend 
on the level of the students in your class. For example, students 
who have completed the first five books of Starting Points in 
Mathematics may be able to complete Unit | in 8 days or fewer 
than 8 days. If much of the work is new for students, you may 
plan to spend as many as 10 days to consolidate most of the 
concepts of Unit 1 at this time. Other alternatives would be to 
omit certain lessons and teach them at a later time. For example, 
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the work of comparing and ordering numbers can be taught 
during Unit 2 (addition and subtraction), Unit 6 (measurement), 
or Unit 9 (geometry). 

Since the work of Unit 2 (addition and subtraction) will likely 
be review for most students, you may plan to begin the program 
with this unit. At the same time the work of Unit 1 may be 
introduced gradually. In this way students will have ample 
opportunity to practice skills with which they are already 
familiar and still be provided with the challenge of learning new 
concepts. 

Teachers wishing to provide a minimum program may plan to 
omit part or parts of certain units and, depending on the 
students’ progress, return to some of these later in the year. 

A unit or part of a unit that is not required by the curriculum 
guidelines may be omitted to allow extra time for topics with 
which students require more help, such as multiplication and 
division with decimals. For skill-developmental lessons, it may 
not be necessary to assign all the exercises, but only sufficient 
exercises to ensure that the skills have been mastered. For 
example, you might assign the odd-numbered exercises and if 
these are reasonably well completed, there is probably no need 
for further practice. If, on the other hand, there seem to be 
difficulties, reteaching and review should be provided before 
assigning the even-numbered exercises. In planning any 
schedule, it should also be kept in mind that certain topics such 
as measurement (Units 6 and 8) and geometry (Units 9 and 14) 
require more time than others as they involve more activity with 
concrete objects and manipulative materials. 
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Unit 1 Overview 


Numeration 


In this unit, the importance and the use of both large and small 
numbers in everyday life are considered. In connection with 
large numbers, place values are studied in numerals with up to 
twelve digits and the names billions, millions, and thousands are 
used in reading the periods of numerals in standard notation. 
Expanded form is included to provide another look at place 
value. Comparing and ordering numbers emphasizes the need to 
examine digits in numerals from left to right. Skills in rounding 
numbers are reviewed and extended to rounding to the nearest 
hundred million. Notation for decimals to three decimal places 
(thousandths) is reviewed and the need for this is related to very 
small measurements. The problem-solving skill in this unit deals 
with the use of estimates in real life and various methods of 
making estimates are explored. One Try This feature challenges 
students to write numerals given certain conditions and another 
shows how Roman numerals can be converted to Hindu-Arabic 
numerals through expanded notation. The unit concludes with 
exercises to assess the concepts and skills involved in 
numeration. 


Prerequisite Skills 


@ read and write standard numerals for numbers to 999 
© interpret place value in numerals to 999 

@ write the expanded form for numbers to 999 

© compare and order numbers to 999 


Unit Outcomes 


@ read and write standard numerals for numbers to 
999 999 999 999 

interpret place value of digits in numerals to 999 999 999 999 
write the expanded form for numbers to 999 999 999 999 
compare and order numbers to 999 999 999 

round to the nearest one, ten, or hundred, in any period to 
millions 

read and write numerals and words for one-place, two-place, 
and three-place decimals 

@ identify methods of estimating 


Background 


Our familiar Hindu-Arabic system of numeration is a 
place-value system. Ancient civilizations, such as the Egyptian, 
Babylonian, Greek, and Roman, had numeration systems but 
they were not place-value systems. A place-value system is 
based on a set of digits that can be used and repeated to represent 
both very large numbers and very small numbers. Our 
numeration system is a decimal system because it is based on the 
number ten. The word decimal comes from the Latin word 
decem meaning ten. In our decimal system there are ten digits, 
0, 1, 2,3, 4, 5, 6, 7, 8, 9. Of these, 0 is special. Although it is 
not a digit for a counting number as the others are, it is essential 
as a place holder in our place-value numeration system. The 
earlier civilizations had no such symbol and accurate interpreta- 
tion of numerals was either difficult or impossible. 

A place-value numeration system is one in which the value of 
any digit in a numeral is determined in part by its position in the 
numeral. Since ours is a base-ten system, the positions have 


Xxvi 


values represented by powers of ten which increase from right to 
left. A digit, therefore, represents a number which is the product 
of its own value and the value of the place in which it appears. In 
the numeral 125 745 200, the digits 2, 5, and 0 are repeated. The 
first 2 from the right represents 2 hundreds (2 x 1 hundred), 
whereas the other 2 represents 2 ten millions (2 X 1 ten million). 
Similarly, the first 5 from the right has a value of 5 thousands (5 
x | thousand), and the other 5 has a value of 5 millions (5 x 1 
million). The two zeros are place holders in the ones’ and the 
tens’ positions to ensure that the 2 to their left is interpreted as 
hundreds. 





125 745 200 
100 000 000 -— | 
20 000 000 
5 000 000 
700 000 
40 000 


5 000 
200 


A thorough understanding of place values is needed to 
interpret numerals in standard form. The expanded form of a 
numeral, such as 600 000 + 30 000 + 4 000 + 200 + 5 for 
the standard numeral 634 205, shows the values of the digits and 
their places clearly. Expanded form also shows the addition of 
values which is implied, but not shown, between the digits in the 
standard form. In summary, the value of any digit in a numeral 
is dependent upon three things: the base of the system, the face 
value of the digit, and the place value of the digit. 

In the base-ten numeration system, digits are considered in 
groups of three starting from the right. Each group is called a 
period with hundreds, tens, and ones recurring in each period. In 
the past, commas have been written between the periods, but 
now it is customary to leave a space between two consecutive 
periods, except in cases where not more than four digits are 
involved. 


The reading of large numbers is easy if each period is read and 
named in turn, from left to right. The numeral 365 is read ‘‘three 
hundred sixty-five’’ wherever it occurs. Thus, in 365 784 210 
the 365 is read ‘‘three hundred sixty-five million’’. Similarly, 
784 is read ‘‘seven hundred eighty-four thousand’’. It should be 
emphasized that the word ‘‘and’’ is not inserted between 
hundreds and tens in reading a three-digit numeral. For instance, 
for 365 it is incorrect to say ‘‘three hundred and sixty-five’. The 
word ‘‘and’’ is reserved as a separator between the whole- 
number and fractional parts in reading a decimal. 

The basic structure of our numeration system can be extended 
to the right to show powers of ten less than one. From the name 
of our system these numbers are called decimals. Proceeding to 
the right, the value of each place is one-tenth of the value on the 
left. 


hundreds | tens | ones §| tenths | hundredths | thousandths 
10? _| 10%. ]10° | 104 3) oe aa a 
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The numeral shown in the chart is read ‘‘ 
three hundred seventy-five thousandths’’. 
As stated earlier, the Roman system of numeration is not a 
place-value system. It has no symbol for zero and it cannot use 
the same digit to represent different powers of ten, although it is 
primarily a base-ten system. Both addition and subtraction of the 
values of digits are employed in using the seven symbols I, V, 
X,L,C, D, and M. Ifa symbol of equal or lesser value is on the 
right of another symbol, their values are added; but if a symbol 
of lesser value is on the left of another symbol, the value of the 
expression is their difference. For instance, in MC the value of 
M (1000) and the value of C (100) are added (1100), but in CM 
the number represented is the difference of the two values (900). 
Symbols may be repeated up to three times, but may be used on 
the left of a greater value only once. To interpret a Roman 
numeral it is necessary to separate it into groups of symbols 
which represent specific values, starting at the left. The Roman 
numeral MCMLXXXIV may be considered as shown. 


M CMa EexX XxX” IV 
[000 + 900 FSO] 4 


two hundred four and 


Teaching Strategies 


Numeration involving numerals with up to twelve digits to 
show billions may be too advanced for some students at the 
beginning of the school year or may even be beyond the scope of 
the program in some schools. In either of these situations, it is 
suggested that exercise assignments for each lesson (beginning 
with pages 6 and 7) omit the exercises that involve billions at the 
end of the exercise set. An alternative that would allow for even 
more gradual introduction of large numbers would be to begin 
the year’s program with Unit 2, in which the familiar operations 
of addition and subtraction are reviewed and extended. In Units 
2 and 4, the work in addition, subtraction, multiplication, and 
division is limited to numbers not greater than hundred 
thousands, with a few exceptions involving multiplications 
having large products. Thus, Unit 1 could be introduced 
gradually as a change of pace from work in other units. 

The wide use of numbers in everyday life is generally 
overlooked. People in the business world, of course, use 
numbers constantly in their transactions, but even the everyday 
experiences of students involve numbers. A list might be made 
of numbers they encounter to impress upon them the importance 
of comparatively small numbers. At the same time, reading the 
financial section of a major newspaper will reveal the frequent 
occurrence of large numbers. For instance, the following large 
numbers appeared on one page of a large daily newspaper: 
100 000, 5 500 000, 47 500 000, 49 600 000, 300 000 000, 
2 500 000 000, 3 500 000 000, and 6 500 000 000. Rounded 
numbers are often used in reporting financial matters and the 
following appeared on the same page: 560 200 and 689 800, 
4 027 600 and 4082 700, 4304000 and 4 351 000, 
30 630 000 and 30 680 000. In some of these pairs of numbers, 
rounding was to the nearest hundred, and in others to the nearest 
thousand and to the nearest ten thousand. Such numbers are 
ideal for comparing and ordering numbers. 

Newspaper articles may also be used for creating exercises in 
reading and writing numerals in standard form. Students may be 
given selected clippings and instructed to write in words all the 
numerals that appear in standard form, and to write in standard 
form all the numbers indicated in other ways. 

For the study of numeration, a place-value pocket chart with 
the names thousands and millions (and billions if warranted) at 


the top is useful. Instructions for preparing a chart similar to the 
one illustrated below are given on page T378. If the pocket chart 
has more than one level of pockets, two numbers may be 
compared. Each period in the numerals is examined in turn from 
left to right. 


[ions | ions | mewsands | 





As shown here, in the millions’ period the numbers are the 
same, but in the thousands’ period 456 is greater than 453, so 
16 456 000 is greater than 16 453 000. If the pocket chart and 
sets of numeral cards are available on a table or in a 
mathematics centre, students may use their spare time in display- 
ing and interpreting numerals. 

Rounding numbers is a comparatively easy skill, but for some 
people it is difficult because they attempt to consider all the 
digits at once and they become confused. To round a number to 
any value it is necessary to focus attention on only two places, 
on the place to which the number is to be rounded and then on : 
the next place to the right. If the digit in this next place is 0, 1, 2, 
3, or 4, the number is rounded down; that is, all the digits to the 
right of the place being rounded are changed to 0. On the other 
hand, if the digit in that place is 5, 6, 7, 8, or 9, the number is 
rounded up; that is, the digit in the desired place of rounding is 
increased by one and all the digits to its right are changed to 0. 


Round to the nearest [3 6%3)498 —~3 670 000 
ten thousand. (rounded down) 
Eig olh —+*3 680 000 
pence Sauces up) 
“Increase e by ie 
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Materials 


a card showing the word ‘ 
word *‘million’’ 
warranted). 

numeral cards showing three-digit numerals, including some 
with one or two zeros 

real coins (optional) 

models for ones, tenths, and hundredths made from copies of 
pages T 392-T 394 as described on page T 89 

a ruler marked in millimetres 


‘thousand’’ and a card showing the 
(and a card showing the word ‘‘billion,’’ if 


Vocabulary 


millions kilometre, km 
digit millimetre, mm 


expanded form decimal 
standard form decimal point 
place-value chart diameter 
billions (optional) Roman numerals 
is greater than (>) kilograms, kg 


names for numbers to 
999 999 999 999 
names of the planets 


is less than (<) 
round to the nearest 
round down 

round up 
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Pages 2-3 
OBJECTIVE 


Identify the use of numbers in situa- 
tions outside the classroom 


1 NUMERATION 
Thinking About Numbers 


How many meals 
have you eaten? 
How long 

have you slept? 
How many words 
do you know ? 
How long have you 
spent reading ? 


How much money 
have you spent? 


Answers will vary. 


How many trees 

are in Canada? 

How many kinds of trees 
are in Canada? 

How many needies 

aré On a spruce tree? 
How thick is 


a maple leat? 


How tall is 
the tallest tree? 





classroom. The third question may require the use of a 
calendar and addition or subtraction. The fourth question 
can involve more than one unit of time, for example, hours 
and minutes. Summarize that the answers to these questions 
depend on numbers and that the numbers can be determined 
with relative ease. Then tell the students that there are 
questions whose answers are very large numbers or very 
small numbers, which are not so easily determined as in the 
examples just considered. You may wish to have one or 
two students suggest a question of this type. 


LESSON ACTIVITY 


Before Using the Pages 


e@ Pages 2 and 3 deal with the use of numbers in situations 
outside the classroom. As a contrast, begin with a 
discussion of the use of numbers within the school 
environment. Suggest that it would be difficult to live 
without numbers and present examples to illustrate this. For 
instance, ask the students what answers they would give for 
these questions. 

‘*How old are you?’’ 
‘‘How many students are in the class?”’ 
‘“How many days of this month are not school days?’’ 


Using the Pages ak 
e The photographs on these pages were selected to motivate 


T2 


‘‘How much time have you spent at school today?’’ 

After a few examples, ask students to suggest similar 
questions. Then have them answer a few of the questions 
and write the numerals on the board. Discuss the methods 
used to find the answers. For example, for the second 
question, they may have counted by ones, twos, or fours, 
depending on the arrangement of the desks in the 


questions related to numbers. Five such questions accom- 
pany each photograph. The intent is not that the students 
provide specific numbers as answers, but rather that they 
develop an awareness of the use of numbers. 

Ask what is shown in the first photograph and have 
students read the accompanying questions aloud. Ask them 
to suggest answers to the questions. For example, they may 


How many times have you 
looked at the stars? 


How many stars 
are in the sky? 


How far can you see 
on a clear night? 


How far away 
is the sun? 


How heavy 
is the earth? 


Answers will vary. 


How many people 
have you seen at one time? 


How many people 
have you met? 
How many peuple 


do you know? 


How many places 
have you visited ? 


How many cites 
would you like to visit? 





suggest that they have eaten hundreds of meals, have slept 
thousands of hours, know thousands of words, and so on. 
For such answers, have students write corresponding 
numerals on the board. Some students may suggest a 
method for finding an approximate answer to the first 
question; for example, express one’s age as a number of 
days, assume that one has eaten three meals each day of 
one’s life, and use multiplication. After discussing the five 
questions provided, you may wish to have students ask 
other questions suggested by the photograph. Some 
examples are How many grapes are on a grapevine? How 
many meals have you eaten at a restaurant? and How many 
people have eaten at the restaurant since it opened? 

Each of the remaining photographs and questions may be 
discussed in a similar manner. Note that the question ‘*‘How 
thick is a maple leaf?’’ suggests a very small number. Some 
students may suggest the use of a decimal to represent a 
number less than one. Others may respond to this question 
by saying that a maple leaf is about as thick as a piece of 
paper or that it is thinner than a piece of cardboard. 


RELATED ACTIVITIES 


e Obtain large pictures similar to the 
photographs shown on pages 2 and 3 
and display them for several days. 
They can motivate questions involving 
numbers, similar to the questions on 
pages 2 and 3. Have students write 
questions to accompany each picture. 
e Have students list ways they make 
use of numbers in their activities 
during one day. Display the lists and 
provide opportunities for comparing 
and discussing the information. 

e Adapt the previous activity for one 
or more of the following suggestions: 
the use of numbers by adults in the 
home (in following a recipe, planning 
a budget, and so on); the use of 
numbers by people at work (in a store, 
in a factory, in a hospital, in a bank, on 
a farm, and so on). 

e Have students use a procedure simi- 
lar to the one described in Before 
Using the Pages to determine an 
approximate answer to the question 
‘‘How many meals have you eaten?’’ 
or ‘‘How long have you slept?’’ Some 
students may be interested in research- 
ing answers to the questions ‘‘How far 
away is the sun?’’ and ‘‘How heavy is 
the earth?”’ 


The answers suggested by the students can reflect an 
understanding of various concepts in mathematics, and the 
extent of their knowledge can be helpful in preparing 
lessons that follow. Some of the questions can encourage 
recall of units for the measurement of time, money, length, 
and mass. For such questions, have students write on the 
board the names and symbols for units they recall. Then ask 
them to suggest which unit is most appropriate for the 
situation in the question. For example, they may recall that 
millimetres (mm), centimetres (cm), metres (m), and 
kilometres (km) are units of length. The most appropriate 
unit for ‘‘How far away is the sun?’’ is the kilometre. 
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Pages 4-5 
LESSON OUTCOME 


Read and write standard numerals for 


Numbers to 999 999 


In one year recently, 140 394 passenger cars 
were registered in Newfoundland. 





numbers to 999 999; interpret place hundreds | ‘one | ones 
value of digits in numerals to 999 999; ahousands | hundreds | tens | ones J 
write the expanded form for numbers 1 4 0 3 (Sp yas 
to 999 999 

In a numeral with four, five, or six digits, 
Materials 


the digits in these three places show thousands. 
a card showing the word *“‘thousand’’; 
numeral cards for the numbers 251, 
512, and several other numbers to 999, 
including such examples as 042, 007, 
and 000 


140 thousand 394 
passenger cars 
were registered 
in Newfoundland. 


lf you know three-digit numerals 
and the word “thousands”, you can 
read any numeral with up to six digits. : 


The standard form for 
140 thousand 394 
is MICO o4ae 


In expanded form, 


Vocabulary 140 394 — 100000 + 40000 + 300 + 90 + 4, 


names for numbers to 999 999, digit, 
expanded form, standard form, place- 
value chart 


Working Together 


Use the place-value chart above 


rae F to help you answer these questions. 
Prerequisite Skills 


Read and write standard numerals for 
numbers to 999; interpret place value eb 
in numerals to 999; write the expanded 7 ee. eee (SES, ee 

+nousands : Seine Tat tnacteregt agate Se ea 
form for numbers to 999 Complete... Lesve a space after Pat 
. | 366 thousand 164 
gue DES aUs 


_ 4 thousand 8 ? cae 19 008 


Example: The 1 in 316 257 means 1 ten thousand. 
& hundred thousands 
2. What does the 2 


mean in 250 388? 


3. What does the 5 
mean in 452 984? 
Sten thousands 


1. What does the 7 











Checking Prerequisite Skills 
Write the standard numeral. 


1. five hundred thirty-two 53a 
Da SU0s- 90F 0 sode 











soa thieand yan __ 502 073 | 


Write each in 
expanded form. 





Write each in 


standard form. 
What does each 7 mean? 


8. 12 345 11. eight hundred two thousand 302 O00 
hes) 4 
3. 371 ‘Ttens 4. 617 ‘Tones 9. 306 000 12. 700 000 + 50000 750 000 
Write the expanded form. 10. 70 302 13. 7 ten thousands 5 thousands 75 OOO 
2° \O'OCO +a O00 + 300 240 oS 
5. 425 6. 903 4 4. 300 000 + © 000 
400+20+5 900+ 3 10) 7 © (O00) +) SOOmt a 





LESSON ACTIVITY 


the word ‘‘thousand’’, place the corresponding word card 
between the two numeral cards. This helps to emphasize 
that reading a six-digit numeral is similar to reading two 
three-digit numerals. Repeat the procedure with other 
numeral cards. Ask what is the greatest number that can be 
represented by a six-digit numeral. 


Before Using the Pages 


e Display the numeral card for 251 and then place the card for 
512 below it. Have students read the numerals, pointing out 
that the word ‘‘and’’ is not used. For instance, 512 is read 
‘*five hundred twelve’’. Ask how the numerals are alike 
and how they are different, leading the students to recall 
and use the terms digit, ones’ place, tens’ place, and 
hundreds’ place. Ask what is the greatest number that can 


Using the Pages 
e Draw attention to the picture on page 5. Ask the students to 


be represented by a three-digit numeral (999). Then ask 
what is needed to show a number greater than 999. 
Establish that the numeral requires more than three digits. 


e Have a student select two cards, for example, one for 368 and 


one for 251, read the numerals, and then place the cards 
side by side to form a six-digit numeral. 


Ask how the numeral is read. When a student says 


identify the license plate for their province, for neighbour- 
ing provinces, and the remaining license plates. Have a 
student read the statement at the top of page 4. Ask how 
many digits there are in 140 394. Note the space that 
separates groups of three digits. Associate each group with 
the corresponding digits in the place-value chart. Point out 
that the words ‘‘ones’’, ‘‘tens’’, and ‘‘hundreds’’ are 
repeated across the top of the place-value chart, but that the 
meaning is different in each grouping. For example, the 
word ‘‘tens’’ refers to ten ones or to ten thousands 
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Exercises 
Complete. Lt 
1. | 736 thousand 418 | 7367 413 
2. 1492 thousand 7255] 429 255 
Se 92 thousand 29 922024 
4. 1102 thousand ZOO! 102 700 
5. | 75 thougand 2? 75 008 








140 394 316 257 
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What does each 4 mean? 


6. 47 632 4 thousands7. 366 164 4 ones 
8. 452 984 9. 140 394 





250 388 


'thundred thousands, + ones 4+ ten thousand, 4 ones 


Write each in expanded form. 


6000+ 60+7 400_000+50 OOO 


10. 6067 11. 250 388 +300+8 MANO 000 


12. 308 020 13. 50 403 
300 000 + 8000+20 50000+400#3 
Write each in a standard form. 


14. 80 thousand 80 O00 





Saskatchewan 


— 1 MANITOBA [oy 


452 984 366 164 





15. forty thousand forty 40 O+0 

16. 20000 + 3000 + 60 23 O60 

17. 5 hundred thousands 6 ten thousands 
560 O00 





Write each sentence using 
a numeral in standard form. 


LANDS OF THE MIDNIGHT™=SUN 








In the territories, 1a) 727 


18. In the territories, cars were regqiste 
twelve thousand seven hundred 
twenty-seven cars were registered. 


19. In Atlantic Canada, seven hundred 
fifty-four thousand six hunared 


seventy- one Cars ere registered. 
In Atlantic Canada 754 671 cars were 


How many thousands of passenger 


cars were registered in 
: 1098 


*20. Alberta? *21. British Columbia? 





*22. Ontario? 3390*23. Quebec? 4568 3 390 837 2568 665 


according to its position in the chart. Have students name, 





WILD ROSE COUNTRY 


VNB-980 


ml Alberta J oe es 
1 040 277 1 098 821 





registered. 


Fe ONTARIO & 


WRJe496 





for example, the digit in the hundred thousands’ place and 


the digit in the hundreds’ place. Review the name of each 
hundreds; (one) 20-23. 
thousands, ten thousands, hundred thousands. (The word 
‘one’ shown in parentheses is usually not spoken.) Ask a 
student to explain the concept indicated by the statement in 
the ‘‘thought cloud’’. Have the students note the standard 
form and the expanded form for 140 394. 
they are different forms for the same number. 


place value from right to left: ones, tens, 


Working Together: Ex. 1-3 deal with interpreting place value. 
Have the students read the example silently. Then point out 


that the 1 is in the ten thousands’ place, 


represents 1 ten thousand. Ask what the 3 and the 6 mean in 
the same numeral before assigning Ex. 1-3. Ex. 4-7 deal 
with reading numerals and writing the standard form. Thus, 


in Ex. 6, for example, 19 008 is. read “‘ 


Draw attention to the instruction in the “‘thought cloud’’ 




















Assessment 


RELATED ACTIVITIES 


e Students who require more experi- 
ence with concrete materials may work 
in small groups. Provide them with a 
list of word names for numbers, 
beginning with small numbers and 
gradually introducing larger numbers. 
Have them use an abacus and a 
place-value pocket chart prepared as 
described on page T378 to represent 
the numbers. Also, have students 
represent numbers for other students to 
identify. 

e Prepare cards similar to the follow- 
ing for multiples of 1, 10, 100, and so 
on, to multiples of 100 000. 


Have students overlap the appropriate 
cards to show the standard form for a 
number and then separate the cards to 
show the expanded form. 

e Provide the students with newspa- 
pers and magazines and ask them to 
search for examples of large numbers 
and small numbers. Have them copy 
the numerals and, if applicable, the 
sentences involving them to indicate 
their use. The examples may be used 
for practice in reading numerals and 
interpreting place value. 


students understand the procedure. 


Exercises: Allow students to discuss their responses to Ex. 


What does each 2 mean? 


1. 721 000 2. 62 430 
Emphasize that a ten thousands a thousands 

Write each in expanded form. 

3. 43 270 4. 105 980 


Write each in standard form. 


and therefore, it 5. twenty-five thousand six hundred 25 600 


6. 500 000 + 6 000 + 20 50G 020 
7. 6 hundred thousands 3 ten thousands @30000 


19 thousand Sie 3. 40 O00 + 3000 ap a00 ar 710 


and point out how the space is helpful in reading the 


numeral. Complete one of Ex. 8-10 on the 


board to help the 


4. 100 000 + 5000+ 900 + 80 


ips) 


Pages 6-7 
LESSON OUTCOME 


Read and write standard numerals for 
numbers to 999 999 999; interpret 


place value of digits in numerals to ie 
millions 


hundreds| tens| ones 


Numbers to 999 999 999 (and Beyond) 


In August, there are about 6 200 000 wild geese 
in Canada before they fly south. 


hundreds| tens| one 


thousands 





999 999 999; write the expanded 
form for numbers to 999 999 999 (to 
999 999 999 999 for all of the 


sea ones | 
0 0 Ose0 


6 2 0 


In a numeral with seven, eight, or nine digits, 


above is optional) 


Materials 

numeral cards and word cards prepared 
for pages 4 and 5, a card showing the 
word ‘‘million’’ (one showing ‘‘bill- 


9 


In August, there are about 
6 million 200 thousand 
wild geese in Canada. 


The standard form for 
6 million 200 thousand 


the digits in these three places aes atoms: 


a If vol enor ‘thiee: digit nomena } 
and the words “thousands” and * 
“millions”, you can read any 
Home ua) eB to nine fae 5 


In éxpendaatt fori 
6 200 000 = 6 000 000 + 200 000 


ion’’ is optional) 

is 6 200 000. 
Vocabulary ' 
millions, (billion, optional), names Working Together 
for numbers to 999 999 999 (to 


9999997999099) 


Use the place-value chart shown above 
to help you answer these questions. 


Example: The 1 in 4150000 means 1 hundred thousand. 


Prerequisite Skills 

Read and write standard numerals for 
numbers to 999 999; interpret place 
value of digits in numerals to 999 999; 


: Complete. 
write the expanded form for numbers 


1. What does the 4 
mean in 2140 000? 
4 ten thousands 


3 hundred millions 


2. What does the 8 
mean in m7 300 000?" 


3. What does the 365 
mean in 365 480 000? 


Z i ae kes SED millions 
gee a ‘space Aid the rnillioneie 


feat after the thousands. r 





10,999,999 





4.) 758 million 300 thousand 
5.| 97 million 


97 008 000 





?a thousand 9 002 000 





Checking Prerequisite Skills 


6.| ?9% million 
7.| 646 milion 


730 thousand | 646 030 000 





What does each 8 mean? 
1. 768 400 2. 800 000 Write each in 
8 thousands 3 hundred thousands expanded form. 
Write each in ante ee form. 8. 331 530 000 
3. 612 000 30 400 9. 7050 000 
10 000 + 10000 + 2000 30000 +400 


Write each in standard form. 10. 54 706 000 


Write each in 

standard form. 

11. four hundred three million 403 O00 O00 

12. 2000 000 + 900 000 a 400 000 

13. 5 hundred millions 7 ten millions 570 O00 000 


B. 800 000 000 + 30 000 000 + | 000 000 + 500 00 + 30 000 


5. seven thousand ten 7010 6 
6. 90 000 + 8000 98000 
7. 3 hundred thousands 300 000 


LESSON ACTIVITY 


Before Using the Pages 


e Display the numeral cards and word cards prepared for the 
lesson described on pages T4 and T5. Have each of three 
students select a numeral card and read the numeral. Have 
two of them arrange their cards side by side to form a 
six-digit numeral. Ask what number is shown. Have the 
third student place her/his card to the left of the other two 
cards to form a nine-digit numeral. Ask what number is 
shown. Ask a student to place the word cards for thousand 
and million between the appropriate cards to emphasize that 
reading a nine-digit numeral is similar to reading three 
three-digit numerals. 


Ask what is the greatest number that can be represented 
by a nine-digit numeral. If you wish to introduce 
“‘billions’’, ask what is needed to show a number greater 


T6 


9. 7000 000 +50 000 
10. 50 000 000 + 4 000 000+ 700 000 + & 000 





than 999 999 999. Have a student select a numeral card and 
place it to the left of the cards that form the nine-digit 
numeral, leaving space for a word card. Ask how many 
digits there are in all for the new numeral. Then ask what 
word is read after the new group of three digits. Place the 
word card for billion in the space provided and have a 
student read the twelve-digit numeral. 

Have students form nine-digit numerals (and twelve-digit 
numerals, if appropriate) using other cards and read the 
numerals. After several examples, the word cards can be 
removed and the numeral cards placed closer together, 
leaving spaces to correspond to those left when writing 
such numerals. 


Using the Pages 


@ Draw attention to the photograph on page 7. Have a student 
read the statement at the top of page 6. Remind the students 
that the words ‘‘ones’’, ‘‘tens’’, and ‘‘hundreds’’ are 
repeated in the place-value chart. Review the relationships 
among the places from right to left, for example, 


Exercises 


Complete. What does each 6 mean? 





1.|402 million 760 thousand | 40a 780 000 7. 165 340 000 6 ten millions 

- 1533 million 4fO thousand | 538 410 000 8. 20607 000 & hundred thousand 
|_ 27 million 47 000 000 Wrieveachen 

| | million 7O thousand 1 070 000 expanded form. 

-|340 million? 6 thodsand | 340 006 000 9. 619 085 000 


30 million 80 000 000 10. 93 408 000 


q. 600 000 000+ 10 000 000+ 9 000 000+ 30 000+5 000 11. 5102 000 
10, 40 000 000+ 3000 000 + 400 000 + 8 000 5 000 000+100 000+ 2 000 





























RELATED ACTIVITIES 


© Adapt the activities described in 
Related Activities on page T5 for 
millions. 
@ Have pairs of students use the cards 
listed under Materials in the following 
ways. 
1. One student shows a numeral. 

The other names the number. 
2. One student names a number. 

The other shows the numeral. 
Along with each of the above sugges- 
tions, the students may write the word 
name or show the expanded form for 
the number. 

e Ask each student to draw a place- 
value chart. Have students help to 
generate a number by indicating the 
digit for each place using statements 
such as ‘‘In the millions’ place, the 
digit is eight. The digit in the place to 


Write each in standard form. 


12. fifty million 50 000 000 


10 500 000 
In a numeral with 12 digits, the digits 
in the first three places show billions. 


hundreds | tens | ones | hundreds | tens | ones | hundreds | tens | ones 
thousands 


billions millions 


13. seven million ten thousand7 O10 000 
14. 40 000 000 +6000 40 O06 000 15. 200 000 000 + 3 000 000 203 000 000 
16. 1 ten million 5 hundred thousands 17. 9 hundred millions 2 milllonsqgoQ 000 000 


124 billion 480 million. 


hundreds | tens | ones | 


the right of the ten thousands’ place is 
six. There are no hundreds.’’ As each 
digit is described, ask the students to 
record it in their place-value charts. 
Then have them write the word name 
for the number. Ask students to read 
the number represented. 

e For enrichment, discuss different 





DT ae S50) Oey OreOes 0 


What does each 9 mean? 


18. 49 217 000 000 
q billion 
Write each in standard form. 
59 074 000 O00 
21. 59 billion 74 million 
23. 8000 000 000 + 4000 000 
8 004% O00 000 


19. 96 000 000 000 
9 ten billions 





10 ones = 1 ten, 10 tens = 1 hundred, 
10 hundreds = 1 thousand, 
10 ten millions = 1 hundred million. 


Ask ‘‘What digit is the hundreds’ place? the ten thousands’ 
place? the millions’ place?’’ 

Compare the numeral 6 200 000 with the form 6 million 
200 thousand shown in the concluding statement, to 
emphasize where the words ‘‘million’’ and ‘‘thousand’’ are 
used when reading the numeral. 


Working Together: Ex. 1-3 deal with interpreting place value. 
Have a student read the example. Explain that the 1 
represents 1 hundred thousand because it is in the hundred 
thousands’ place. Ask students to tell the place value of 
other digits in the example. Ex. 4-7 help students to 
associate the word name and the standard numeral for a 
number. Note, for instance, in Ex. 6, that the standard 
numeral shows three digits (002) in the thousands’ period, 
but this is read ‘‘two thousand’’. 





Write in expanded form. 


20. 503 005 000 000 
500 000 000 000 + 3 000 000 000 


22. 8 billion 9 million 60 thousand 8 009 O60 OOO 


24. 6 ten billions 8 hundred millions 
60 800 000 000 


Om ways for expanding a number. For 


example, three ways of expanding 
43 156 are shown. 
43 156 = 43 000 + 156 


+ 5 000 O00 43 156 = 40 000 + 3 000 + 156 
43 156 = 40 000 + 3 000 + 100 
90 4-6 
Have students select numbers from 
7 pages 4-7 and expand each in three 


different ways. 


Exercises: Assign Ex. 18-24 only if the concept of billions has 
been introduced in your class. 

After the students have completed the exercises, have 
them read some of the numerals. Summarize that a number 
can be represented by several different numerals. Empha- 
size that the numerals differ but that the number represented 
does not change. 


3. ADO 000 000+ 40 000 000 + 


ONE 4, Peace + 400 000+ 
What does each 7 mean? S000 + 800 

1. 7 600 00 2. 532 700 000 

Wits cach ie expanded form. PA Has 

3. 246 000 000 4. 10 405 800 


Write each in standard form. 

5. six hundred seventy-three million 673 000 000 

6. 500 000 000 + 6 000 000 506 000 000 
7. 2 hundred millions 1 thousand 200 00! 000 
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Pages 8-9 


LESSON OUTCOME Comparing and Ordering Numbers 
Compare and order numbers to Titan, the largest moon of Saturn, 
is 1161 000 km (kilometres) from 
eee: the planet. Hyperion, one of the 
: smallest moons, is 1 442 000 km 
Materials from the planet. Which moon is 
numeral cards prepared for the lesson farther from Saturn? 
on pages 4 and 5 1 161000) ha Ae 
4425000 ee 
Vocabulary 


1 161 000 shows 161 millions. 


is greater than (>), is less than (<), 1 $48 000: shows 442 millions. 


kilometre, km, names of the planets 
442 is greater than 161, so 
Prerequisite Skills 1 442 000 is greater than 1 161 000. 
Compare and order numbers to 999; 
read and write standard numerals for 
numbers to 999 999 999; interpret Hyperion is farther from Saturn 
place value of digits in numerals pal 
to 999 999 999 


1 442 000 > 1 161 000 


Checking Prerequisite Skills 
Tell which is greater, 


1. 405 or 450.450 2. 827 or 821.847 ate 
Both numerals show the same number of millions. 
3. 604 or 406.604 4. 99 or 103. 03 Which shows the greater number of thousands? 
List from least to greatest. 


1 2. 3, SETS OOD 
693 528 00D | 7 946 000 53 317 000 
5. 404, 40, 444, 44, 400, 440 aie 


Working Together 











40,44, 400,404, 440,444 Which is greater, ‘ List from List from 
What does each | mean? 4. 2.833 290 or G, least to greatest. greatest to least. 
6. 1 203 000 | million 801 577 000 6. | 801 577 000 . | 382 300 000 
- 801 597000 811 597 000 38 800 000 
7. 4 196 800 | hundred thousand 5. B1 346 0D or g0;457000 | 801597 000 328 300 000 
$98615:3471 000. Wien million 81344 000? 911597000 | 801 957 000 382 800 000 
Write each in standard form. Use >, <, or = to make true statements. 
9. three million sixty-one thousand 8. 363 920 000 © 373 920 000 9. 98 433 000 © 98 343 000 
10. 5 millions 3 ten thoteande.. 000 3 
5 030 000 
1. 412 899 25,62 842,017 3 15049263 
LESSON ACTIVITY 416 898 62 824 019 1 540 263 
@ Ask the students to think of a situation for which it would be 
Before Using the Pages necessary to compare large numbers. Two such situations 


, would be comparing the attendance at an annual exhibition 
e Use the numeral cards prepared for the lesson described on ; gti : 
; for different years and comparing annual sales of a store or 
pages T4 and T5. Have a student form a numeral using 


three cards, for example, [460 |, and read the eae a 


number represented. Have another student form a numeral Using the Pages 
using two cards, for example, [999] [000 ], and read the e Explain to the students that the Voyager I spacecraft passed 
number represented. Then ask which number is greater. Saturn at a distance of 126 000 km on 1980 11 12. It took a 


Establish that it is easy to identify the greater number lot of photographs and allowed scientists to make many 
because the first numeral has more digits. (Note that this new discoveries about Saturn, its rings, and its moons (now 
procedure can be used for whole numbers but not totalling 15). One activity related to the wealth of 
necessarily for decimals, as in 1.4 and 0.25.) numerical information provided by events such as this is 

organizing the information. Being able to compare and 


© On the board, write pairs of numerals that have the same order numbers is a skill that is essential for this activity. 
number of digits. Some examples are given below. For Have a student read the information at the top of page 8, 
each pair, ask which is the greater number and have drawing attention to the term kilometres and the symbol 


students describe the procedures they use to determine this. 


km. Point out that the symbol is written without a period 
Discuss whether one procedure is more efficient. 


and can be singular or plural. 

Point out that the two numerals to be compared have the 
T8 same number of digits. Discuss that the comparison takes 
place from left to right. The spaces that separate groups of 


Exercises 


Which is greater, 


1. 29 374 orQ80 374 
2. 92 400 or93 0007> 


3. 31526 000 or@1 536 0007 
4.8 080 00D or 8 008 000? 


5.C1 298 000o0r 1 289 000? 


List from least to greatest. 


11. 5055000 50555000 





50550000 505501 000 
| 550 051 000 





5 050 000 





List from greatest to least. 12 


12. | 628 368 000 6 826 000 
628 382 000 626 862 000 
62 886 000 628 386 000 














List the planets and their distances 
from the Sun in order—from the 
one closest to the Sun to the one 
farthest from the Sun. 





Average distance 
from the Sun 
in kilometres 


13. Planet 





Earth 149 500 000 
Jupiter 778 000 000 
‘Mars 227 800 000 
57 900 000 
Neptune 4 497 000 000 
Pluto 5 900 000 000 
Saturn 1 427 000 000 
Uranus 2 869 000 000 
Venus 108 100 000 


Mercury 














*14. How far is Halley’s Comet 


from the Sun? Research project. See 
*Relsted Activities.” 


Use >, <, or = to make true statements. 


6. 6996 > 6 969 
7. 780 087 000 = 780 087 000 
8. 40 004000 < 40040000 
9. 7720000 > 7702 000 

10. 90 900 000 < 99 900 000 


Four two-digit numerals can be 
made with the digits 5 and 9. 


is), ls), GIS), ks) 
. List the two-digit numerals 


that can be made with the 
digits 4 and 6. 44.46 64, 66 


. List the two-digit numerals 
that can be made with the 
digits 4 and 6 without using 
a digit twice in a numeral. 46,64 


. List the two-digit numerals 
that can be made with Cutie ey 
the digits 4, 6, and 7. $>9?»8% 


. List the two-digit numerals 
that can be made with lee 
one 64. 
the digits 4, 6, and Z 777 
without using a digit 
more than once in a numeral. 


. List the three-digit numerals 
that can be made with the 
digits 4, 6, and 7 without 467,476, 
‘ai 6UT, 674 
using a digit more than 746" 764 
once in a numeral. : 


. List the three-digit 
numerals that 
can be made 
with the digits 


(3. Mercury 57900 000 Saturn | 427 000 000 
Venus 108100000 Uranus 2 867 000 000 
Neptune 4 497 000 000 


Pluto 5 900 000 000 


Jupiter 778 000 000 


three digits in a numeral suggest comparing not by 
individual places but by groups (periods). In the worked 
example, the corresponding groups are shown in red to 
facilitate the comparison at each step. Emphasize that each 
step is similar to comparing two numbers having from one 
to three digits. For instance, the first step is similar to 


767 774 





copied. 


comparing | and 1; the second step of the example involves 


comparing 161 and 442. Ask what the symbol > 
represents. Ask a student to show the symbol for “‘is less 


than’’ on the board (<). 


Working Together: For Ex. 6, some students may compare the 
digits from left to right to find the least number first. Others 
may recognize that the greatest number can be identified 


first quite easily. 


Exercises: After the students have completed the exercises, you 
may wish to have them read some of the answers aloud. 
Note‘ that Ex. 13 includes numbers to billions. 


Try This: These exercises reinforce place-value concepts. It 
may be necessary to help students organize their approach 


Assessment 
Which is greater, 


RELATED ACTIVITIES 


@ For each exercise in Try This, have 
the students order the numbers from 
least to greatest. 

e Prepare a work sheet of exercises 
similar to the following. If it is not 
possible to tell which number is 
greater, ask the students to cross out 
the two numbers. If it is possible to tell 
which number is greater, ask them to 
write > or < to make a true statement. 


4 on = 4[|*9 34 
OOO OOO © 0 OO D0 
1000 637 O00 OO 


e Groups of two to four students may 
play the game ‘“‘Number Sequence’’ 
described on page T 379. 

e Have students list the provinces and 
territories in order according to the 
number of passenger cars registered in 
each. Use the information given in the 
picture on p. 5. 

@ Have students research the flight of 
Voyager I and Voyager II (or any other 
spacecraft), and present to the class 
large numbers that relate to the flight. 

e Have students research Halley’s 
Comet. It returns to the vicinity of 
Earth in late 1985, passing closest to 
this planet on 1986 04 11. 


omitted. For example, they may start by writing all the 
numerals that begin with a particular digit as in 44, 46, 47 
(Ex. 3). Students who are having difficulty may benefit 
from writing the digits on small pieces of paper and 
arranging them to form numerals which may then be 


1. 42 870 or 442 870? 442 870 


6. 355 335 000 
393) 395/000 


to Ex. 3-6 so that numerals are neither repeated nor 


List from least to greatest. 


2. 399 339 000 or 393 993 000? 399 339 000 


Use >, <, or = to make true statements. 
3. 283 454 © 283 445 > 

4. 18 081 290 © 18 081 290 = 

5. 667 677 000 © 767 677 000 < 


353 335 000 
SI5S¥S537000 


353 335 000 355 335 000 
355 535 000 355 535 000 
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Pages 10-11 
LESSON OUTCOME 


Round to the nearest one, ten, or 
hundred, in any period to millions 


Materials 
real coins (optional) 


Vocabulary 
round to the nearest, round down, 
round up 


Prerequisite Skills 
Interpret place value in numerals with 
up to nine digits 


Checking Prerequisite Skills 
What does each 3 mean? 


1. 634 200 
2. 983 412 000 3 millions 
3. 952 360 000 3 hundred thousands 


3 ten thousands 


Rounding 


In 1977, Canada minted 
128 452 206 dimes. 


130 million 


=~ 129 million 
128 452 206 


128 million 
Round 128 452 206 to the nearest million. 


é 128 452 206 is closer to rr 
*, 128 million than to 129 million. ~ 
.. 128 452 206 rounded to the 


In 1977, Canada minted 
about 128 000 000 dimes. 


120 million 


Working Together 


When rounding to [this place] , 
first check the digit in (this place). 


huneredel tere! ones Runcredel fens ones 
millions thousands 


aa) 


. When rounding to the nearest hundred million, 
ns 


first check the digit in the 23% ace 


hundreds | tens | ones 


If the digit you check is 


(8, 1, Sh 


If the digit you check is 


Ora, 2,3) 


Round to the 


4. nearest million. 


13 610 000 
14 OOO OOO 


LESSON ACTIVITY 


Before Using the Pages 


© Draw a number line marked into ten equal parts on the board. 
Ask questions and direct the students as suggested below, 
labeling the number line according to their answers. 
Sample answers are given in parentheses. 


| t | 
400 448 500 


‘‘Name a multiple of one hundred.’’ (400) 

‘“Name the next multiple of one hundred.’’ (500) 

‘‘Name a number between 400 and 500.’’ (448) 

‘Is the number closer to 400 or to 500?’’ (400) 

‘“We say that 448 rounded to the nearest hundred is 400.”’ 
‘“‘Round 458 to the nearest hundred.’’ (500) 

‘Is 450 closer to 400 or to 500?”’ 

‘“By agreement, we round 450 up to 500, rather than down 
to 400.”’ 
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Would you round down or up 
to the nearest ten million? 


2. 453 621000 down 
3. 415903000 up 


or 9, round up. 


or 4, round down. 


6. nearest hundred million. 


654 530 000 
700 000 000 


5. nearest ten million. 


46 000 000 
50 000 COO 





Follow a similar sequence to review rounding numbers to 
other given places. Use exercises similar to the following to 
lead students toward rounding larger numbers. 

Round 428 to the nearest ten. 
Round 428 163 to the nearest ten thousand. 
Round 428 163 000 to the nearest ten million. 


e The following activity can prepare the students for focusing on 
the place values necessary for rounding to a given place. 
Say, “‘I am thinking of a number, but I am not going to 
show you all the digits.’’ Write 13 7 _ _ on the board and 
ask, “‘Can you round my number to the nearest thousand?”’ 
Replace the 7 in the hundreds’ place with a different digit, 
such as 2, and repeat the question. Discuss why they do not 
need to know the digits that appear to the right of the 
hundreds’ place. Use other similar examples. 


Using the Pages 


e Have a student read the two statements at the top of page 10. 


Tell the students that rounding the number to the nearest 
million would give an easier number to remember and still 


Exercises 
This shows 


Complete. how many coins 





Round to ten 
the nearest million million 


63 106000 | 63.000 000] 60 000 000 
| 756.480 000 _ |756 000 000) 760 000 ood 
99 977 000 _ [100 000 000 |100 000 009] 
4. | 204.852.000 {205 000 000 |200 000 000] 





























For the coins minted in 1977, round 


to the nearest million, the number of 


5. nickels. 6. one-dollar coins. 
89 000 000 | 00 
to the nearest hundred thousand, the number of 


7. dimes. 8. fifty-cent coins. 
128 500 000 
to the nearest hundred million, the number of 


9. pennies. 
S00 


00 
to the nearest ten million, the number of 


11. nickels.90 000 000 12. quarters. [OO 000 000 
13. pennies.450 000 00014. dimes. 130 000 000 


In 1977, 1 066 735 698 coins were being used 
in Canada. Round this number to the nearest 
15. million.! 067 000 000 16. ten million. | 070 000 000 
17. hundred million. 18. billion. | 000 000 000 
| 100 000 000 
Canadian coins are minted in six different values. 


1. Show the value of each coin in three ways. 


Give the value of each stack of coins. 
2. : 3. $3.1! 


T were minted in 1977. 


453 050 660 


89 120 791 


128 452 206 


t 1& 
WN Me 


99 634 555 


j 


\ 


709 839 


1 393 745 


PROBLEM 








5. A dime is about Imm thick. A stack of 128 452 206 dimes 
would be about [28 000 000 mm, or 128 km, tall. 


indicate closely the number of dimes that were minted. 
Point out how a number line shows that the number of 
dimes is closer to 128 million than to 129 million. 


SOLVING 





RELATED ACTIVITIES 


e Ask students to find examples in 
newspapers and magazines of numbers 
that appear to have been rounded to a 
particular place and others that are 
probably exact. Have them cut out the 
examples and organize them into two 
groups according to whether or not 
they have been rounded. Have them 
suggest why some numbers have been 
rounded and others not. 

e Have the students prepare a list of 
examples that describe occasions when 
they have used rounded numbers. 

e Students having difficulty rounding 
large numbers should practice round- 
ing numbers less than 1000 to the 
nearest ten and to the nearest hundred. 
Have them use copies of page T 390 to 
mark some number lines in multiples 
of 10 and others in multiples of 100. A 
number to be rounded may be located 
between two multiples on the appro- 
priate number line and then rounded. 
The activity may be adapted for 
rounding larger numbers to places in 
the thousands’ period. 

e The following activity can challenge 
some students. Say, for example, ‘‘A 
number rounded to the nearest hundred 
thousand is 7 400 000. What may the 
number be?’’ Have each student write 
five possible numbers. Discuss the 
numerous possibilities and the limits 
on the possibilities. For example, the 
least possible number in this instance 
is 7 350 000 and the greatest possible 
number is 7 449 999. 


increased by one so that the number is rounded to 10 ten 
millions, or 100 000 000. A similar situation occurs in Ex. 
12), 


Problem Solving: Ex. | may indicate whether students need to 
review writing numerals for amounts of money. For Ex. 2, 
the students are required to recognize, for example, that the 
top coin in the pile must be a dime because dimes are 
smaller than pennies. In the diagram for Ex. 2, the six kinds 
of coins are represented, but this is not the case for Ex. 3 
and 4. Students will have to refer to Ex. 2 to help them 
decide which coins are represented in Ex. 3 and 4. They 
may also refer to the photograph or work with real coins. 


Working Together: Have a few students explain the statement 
above the place-value chart. Emphasize that the task of 
rounding a number to a given place is simplified by 
concentrating on the digit in the place to the immediate 
right of the given place. 

After discussing Ex. 1, have the students read the 
information in the box. Ask what is meant by “‘round up”’ 
and ‘‘round down’’. Discuss Ex. 2 and 3 and then assign 
Ex. 4-6. 

Assessment 


Exercises: Have students name the coins shown in the 
Round to the 


photograph and tell the value of each coin. 

For Ex. 3, pay particular attention when rounding to the 
nearest million: the 9 in the millions’ place (99 977 000) is 
increased by one so that the number is rounded to 100 
millions, or 100 000 000. When rounding the same number 
to the nearest ten million, the 9 in the ten millions’ place is 


2. nearest hundred thousand. 
12 683 000 \a 700 000 


4. nearest hundred million. 


607 438 000 
200 GOD SOO 


1. nearest million. 
4 213 000 ‘+ 000 000 


3. nearest ten million. 


895 701 000. 000 
895 7100 000 000 
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Pages 12-13 
LESSON OUTCOME 


Read and write numerals and words for 
one-place, two-place, and three-place 
decimals 


Decimals 


The 
Materials 
models for ones, tenths, and hun- 
dredths made with copies of pages 
T392-T394 as described on page T89, 
a ruler marked in millimetres 


How many wholes are there? 
How many tenths are there? 


Vocabulary 
millimetre, mm, decimal, decimal 
point, diameter, Roman numerals 


Write the decimals. 


2 Sue Penns 3 wholes, 


6 6 er hs, 9 0 7 


0.075 is a decimal. 
. is a decimal point. 


One leaf of this book 
is 0.075 mm (millimetre) thick. 


0.075 is read seventy-five thousandths. 
0.075 means 75 of 1000 equal parts. 


Working Together 


How many wholes are there? 
How many hundredths are there? 
Write the decimals. 


+ O wholes, 
HH 43 hundredths, 
0.43 





4. tens | ones [ tenths| hundredthsgq wholes, 
7hundredths 
90.07 





How many wholes and thousandths are there? 


Write the decimals. 


6. ones | a. hundredths| thousandths 





at +housanat hs, 
3.004 


O wholes, 





0 1 


Write the decimals. 


7. forty and five-hundredths UO O05 
8. three hundred six-thousandths 6 306 


Write the words. 
wh, Wye! 


/ 
10. 2.308 t 
eight-tenths two and 

12 three hundred 


9 179 thousandths, 
y 0.179 


When you oad o; wees . 
: a decimal in words, 

: use “and” for the 

ud _ Gecimal: POUre 


41.146 92. 6.008 
one and five-+housandths 
forty-six hundredths 


eight-thousandths 


LESSON ACTIVITY 


Before Using the Pages 


e Display a model for 7 tenths, establishing that the amount 
shown in blue is less than one whole. Develop that there are 
10 equal parts, 7 of which are blue, and that the number 
represented is read ‘‘seven-tenths’’. Write the numeral 0.7 
on the board and elicit the words decimal and decimal point 
from the students. Display models for other examples of 
tenths, such as 0.1 and 3.9. Have students name the 
numbers and write the numerals on the board. Emphasize 
the need for 0 ones in a numeral such as 0.7. Note that the 
word and is used in naming decimals greater than one, for 
example, “‘three and nine-tenths’’ for 3.9. Summarize that 
a decimal tenth shows one digit to the right of the decimal 
point. In a similar manner, use models of hundredths to 
review that a decimal hundredth shows two digits to the 
right of the decimal point. Ask what is shown by a decimal 
with three digits to the right of the decimal point. 


T12 





Using the Pages 


e The example at the top of page 12 introduces the concept of 
thousandths. Direct the students’ attention to the photo- 
graph and then to the statements to the left of the 
photograph. Briefly discuss the term millimetre and the 
symbol mm. Have the students observe a length of 1 mm 
on a ruler. Establish that 0.075 represents a number less 
than one whole, reviewing the need for a zero to the left of 
the decimal point. Point out that the decimal point separates 
wholes from parts of a whole. Have the students observe 
the thickness of page 12 of their books to emphasize a 
thickness that is less than 1 mm. Summarize that 0.075 
represents a number of wholes and the number of 
thousandths of another whole. 

Working Together: In preparation for Ex. 2, 4, and 6, draw on 
the board a place-value chart showing hundreds, tens, and 
ones. Discuss the place values from left to right, 
emphasizing the relationships 1 hundred = 10 tens, and 
1 ten = 10 ones. Then extend the chart to thousandths, 


i ee a ae  —— —— Se ee Nee Ne ON ND ON ON  CTG(GRSESEe Ow 


Exercises 


On many buildings, 
the date is written 
with Roman numerals. 


Write the decimals. 
1. hundreds | tens | ones] tenths 
2 3 0) 
. tens| ones | tenths | hundredths 
1 8 9 4 
- ones | tenths | hundredths | thousandths 
O 2 0 Wf 





Q30.3 50 


90 

18.94 100 
400 

0.207 500 


900 
. seven-tenths 0.7 XL 1000 


. eleven and three-thousandths ||.003 

. nineteen-hundredths 0. (9 

. eight hundred one-thousandths 0.80! 

. sixty and two-hundredths 60.02 

. five hundred sixty-six thousandths 0.566 








Examples: 


MCM 
1000 
900 
70 


RELATED ACTIVITIES 


e Encourage the students to search 
newspapers for examples of decimals 
and bring the examples to school for 


L display and discussion. 
XC e To reinforce the concept of deci- 
Cc mals, have students color models made 
CD from copies of pages T392-T 394. 
D e Students can use copies of pages 
CM T392 and T393 to prepare cards 
M similar to the following for the game 
‘‘Concentration’’ described on page 
T3379: 
LXX 1X 
0.2 








. five hundred and sixty-six thousandths 
500.06 S) 
What does each 5 mean? 


11. 1.58 5 tenths 

12. 6.35 5 hundredths 
13. 1.005 5 thousandths 
14. 25.2 5 ones 


hOOORSIO0R a7 Ol: 


700 

8 
Copy and complete. 700 + 8=708 
U6, 10.16, 1047, 10.18, 
1670;302),0:301, 103300; 


O29 OO: 97 OL9S: 


1019, 10.0, 10.2 
0.299,0.298,0.297 Write the Roman 
0.99, 0.100, 0.10! leeos2 


Write each numeral in words. 
5. 2404 6. 1 





Diameter of coin | 
Coin in millimetres 
18. | Penny A305 
19.| Nickel 2A AAN| 
20.| Dime 18.034 
21.| Quarter 23.88 


18. nineteen and five-hundredths 

19. twenty-one and twenty-one hundredths 
30. eighteen and thirty-four thousandths 

al. twenty-three and eighty-eight hundredths 





. MDLXXXIII 
. CCXLIX 

» Xi 23 

5 (OK 78) 


























having students provide the names to complete the 
following statements. 


i;ones=s1.0 =a 
ite nthe —s) eee 
1 hundredth = 10 ___ 


hundreds | tens | ones tenths | hundredths | thousandths 


Compare the names of place values to the left and to the 
right of the ones’ place, for instance, tens and tenths. In Ex. 
5, point out that each hundredth can be divided into ten 
equal parts, as shown with the magnifying glass. Each tenth 
of a hundredth is one-thousandth. 

In Ex. 7, emphasize that the word ‘‘and’’ separates the 
whole number from the decimal part. Because there is no 
‘‘and’’ in Ex. 8, the decimal is written as 0.306. Point out 
that three hundred and six-thousandths (300.006) is not the 
same as three hundred six-thousandths (0.306). 


Exercises: Ex. 11-14 emphasize place value. For Ex. 18-21, 


review the meaning of the term diameter. 


DCC VIII 


3. L XXVIII 
Sh HAS 4. 666 LD 


6. 
Write the standard form. 


e Have students locate points on a 
number line for decimals. Use copies 
of page T 390. 

e Ask students to write a decimal with 
a value between two other decimals 
such as 3.2 and 3.5. Doing this for 
decimals such as 5.1 and 5.2 presents a 
challenge because the students are 
required to write a decimal showing 
hundredths. 

e Prepare work sheets similar to the 
following to relate decimals and 
money. 


D> WSIS) 


numerals. 
1. MDC 


CILXV| 
9305, MMICDIV 





[ere Wpeliars ee 


hundredths 
i | al 
melas aT 


e Ask students to write the year of 
their birth or other memorable dates in 
Roman numerals. 









Try This: Ask the students where they have seen Roman 
numerals. Point out the Roman numerals I, V, X, L, C, D, 
M, and the number each represents. Discuss the signifi- 
cance of placing the letter X to the night of C (CX) as 
opposed to the left of C (XC), for example. Discuss the 
examples 1979 and 708. 


Assessment 


Write the decimals. 


1. ones J tenths | hundredths | thousandths 
4 1 8 3 

2. five hundred seven-thousandths 0.507 

3. four and nine-tenths 4.9 


133 


What does each 3 mean? 


4, 0.34 3 tenths 5. 1.203 3 thousandths 


Write the words. 


6. 2.036 two and 


7. 0.721 seven hundred 
thirty-six thousandths 


twenty-one thousandths 


T13 


Page 14 
OBJECTIVE 


Identify methods of estimating 


Background 

Page 14 is the first of the special 
problem-solving pages in this book. 
See page xv for comments on the 
approach to problem solving in Start- 
ing Points in Mathematics. 


RELATED ACTIVITIES 


e@ Some students may be able to write 
problems similar to those on the page. 
Have small groups of students discuss 
the problems. 

e Ask students to describe situations in 
which it was necessary for them to 
estimate, for example, a length or a 
number. 

® Encourage the students to listen to 


Thinking About Estimating 


How would you estimate Answers will vary. 


a 


the number of hairs 
on your head ? 


. the number of words 


in a book? 


. the number of minutes it 


would take you to read a book? 


. the number of people 


in a crowd? 


, the speed of a flying bird ? 
. the height of a mountain? 


. the number of drops 


of water in a pail? 


. the number of blades of 


grass in a football field? 


. the number of steps 


you walk in a day? 


. the number of streets 


na city? 


he distance around 


2. your height a year 


from now? 


. the number of letters 


an a page? 


. the number of seconds it 


would take you to copy a page? 


, the number of birds 


in a flock ? 


. the length of a beetle? 
. the depth of a river? 


. the number of grains 


of sand in a pail? 


. the number of ants 


in an anthill? 


, the length of time it would 


take you to climb a hill? 


. the number of sheep 


on a farm? 


. the number of snowflakes 


arge ce? 
news reports because they frequently mies 


involve estimates of numbers. For 
example, they may hear a statement 
such as ‘“‘Damage, as a result of the 
fire, was estimated at $175 000.”’ 

@ Some students may be interested in 
carrying out procedures suggested for 
estimating answers to problems on 
page 14. Provide opportunities for 
them to do so and to report their results 
to the other students. 


in a forest? 


in a forest? 





in a forest? 
PROBLEM 
| SOLVING 


LESSON ACTIVITY 


in a snowball ? 


. the number of trees 


. the number of animals 


he number of insects 





Using the Page 


e Allow the students a few moments to read some of the 


Before Using the Page 


e An estimate is not a haphazard guess but a carefully 
considered opinion. Tell the students that often it is helpful 
to be able to judge a length without using a ruler or to judge 
the number of objects in a group without counting all the 
objects. Explain that this is called ‘‘making an estimate’’ 
‘and that an estimate of an answer is an approximate value 
of the exact answer. As an example, ask the students what 
they think the height of the classroom is. Have several 
students suggest an answer. Ask them to explain how they 
arrived at their answers. For example, one student may 
suggest that the height is a little more than twice her/his 
own height, which is known. Another may know that the 
distance from the floor to the doorknob is about one metre 
and use that to estimate the height of the room. Then, if 
your school has more than one floor, have students use the 
first estimate to estimate the height of the school. 


T14 


problems silently and to consider approaches that might be 
used. Then have a student choose a problem of particular 
interest to her/him and describe a method for making an 
estimate. Repeat this procedure for two or three of the 
problems. For example, the number of letters on a page 
(Ex. 4) can be estimated by counting the letters in one line, 
counting the lines, and then multiplying the two numbers. 
Emphasize that the answers obtained are estimates. For the 
remaining problems, divide the class into groups of about 
four students. Have each student, in turn, read a problem 
and lead the discussion for that problem. Encourage the 
students to explore more than one way of making an 
estimate to answer each problem. 

You may wish to have the students read the problems and 
begin the discussion on one day and then continue the 
discussion on another day. This may give them an 
opportunity to think about some of the problems. 


6 B56 230 
6 850 320 
63 804 300 
63 840 200 


. 35 287 600 
35 aBl 060 
35 ATO 600 
35 208 600 


Checking Up 


What does each 2 mean? 
a Billions 


h 
¥16870'A66 G00 2 ten thousands 


2. 47 320 000 3 


Write each in expanded form. 


6. | 000 000+ 700000 
5. 672 003 040 6. 1 700 000 7. 73 055 420 
5. 600 000 000 +70 000 000+2000000 + 3 000 + 40 
Write each in standard form. 


8. two hundred twenty million eighty-nine thousand 220 089 000 


9. forty-one million one hundred seventeen thousand 41 \I7 000 
10. fifteen and four-hundredths {5.04 

11. seven hundred and two-thousandths 700.00Q 

12. 700 000 000 + 90000 000 + 4000 000 794 000 000 

13. 30000 000 + 100000 + 200 30 100 200 


14. 4 ten millions 3 hundred thousands 6 ten thousands 40 360 000 


15. 8 billions 5 millions 6 thousands 8 005 006 000 


Write the words. 7 
forty and seven-hundredths 


6. 0.6 17. 40. 
six tenths eee 


Use >, <, Or = to make true statements. 


< 
19. 7 630 000 © 44 630 000 


21. 20 404 300 ©%0 440 300 
Va 


List from least to greatest. 


22. 9 500 500 000 





Ahundredths a2 thousandths 
. 48.02 4. 0.312 


7. 70 000 000 + 3 000 000 + 
50 000 + 5 000 +400+20 


18. 1.203 one and two hundred 
three -thousandt+hs 


20. 142 398 700 © 142 398 700 
79 500 050 000 


List from greatest to least. 


Page 15 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


Vocabulary 
kilograms, kg 


RELATED ACTIVITIES 


e Students may enjoy being tested on 
how quickly they can write the stand- 
ard numerals for the following. 

1. 2 000 000 + 400 2000 400 


CCCIX 309 
CMIV 904 
six hundred seven million 607 000 000 


6 542 000 rounded to the 
nearest million 7000 000 


a 20 600 
6. 2 ten millions 6 Fundredahonende 
7. forty million two thousand 
8 


wR WN 


. sixty million fifty thousand 





23( 463 840 200 (6 850 230 24 
6 850 329363 804 300 





5 208 600 (235 270 600 9. XVI \6 
35 287 600()35 287 060 10. XC 93 


“1 40.002 000 
8. 60050000 








Round to the 


25. nearest hundred thousand. 26. nearest ten million. 


49 980 000 * 630 400 000 
50 000 000 630 000 


Write each using a numeral in standard form. 


28. From 1968 to 1975, two million 
forty thousand kilograms (kg) 
of maple sugar were produced 


in Canada. 

From !908 to 1975, & O0'40 000 kg 
of maple sugar were produced 
in Canada. 


$11 155 000. 









Related 
Pages 
























Interpret place value in numerals | 1 POAT 7 
2 T4-T5 
3,4 T12-T13 
Write numerals in expanded form | 5-7 T6-T7 
Write numerals in standard form | 8 T4-T5 
























9, 12-14, 

28929 515) LOSL7 

LOM T1227. 13 
Write decimals in words 16-18 T12-T 13 
Compare numbers 19-2122) 'T 8279 
Order numbers 23, 24 T8-T9 


Round numbers 25-26 (27) | T10-T 11 





Comments 


The chart shows the skill required for each exercise on page 
15 and indicates the pages from T4 to T13 where the 


29. The value of maple syrup 
produced in Canada in 1975 15. 14536 rounded to the nearest 
was eleven million one hundred 


fifty-five thousand dollars. 
e value of maple syrup produced 
in Canada in 1975 was 





11. 400 000 + 700 + 20 400 7a0 


27. nearest billion. 12 XO 


340 572 800 000 13 
341 000 000 000 


. ¥9 rounded to the nearest ten 30 


14. 2748 rounded to the nearest 
hundred 2/00 


thousand |5 000 


corresponding lessons are presented. Note that Ex. 15, 22, 27 
involve the concept of billions which may be optional for your 
class. Refer to the chart to help determine areas of difficulty and 
skills that may require reteaching or review. Students who 
demonstrate an understanding of the concepts and skills may 
enjoy a related activity selected from lessons in this unit. 

If students have difficulty with Ex. 1-14, ask them to draw a 
place-value chart on a piece of lined paper turned sideways. The 
digits may be written in the appropriate columns as each number 
is interpreted. For example, for Ex. 14, a student might show 4 
in the ten millions’ place, 3 in the hundred thousands’ place, and 
6 in the ten thousands’ place. Then the necessary 0’s would be 
written to complete the numeral. 


hoon | Clo 
millions | thousands 
AVES Wakely et 40 360 000 


You may wish to have the students use an abacus for more 
practice in interpreting place value in numerals. 
For Ex. 28, point out the symbol kg for kilograms, a unit of 


mass. 
T15 | 





Unit 2 Overview 


Addition and Subtraction 


This unit begins with a review of basic addition facts which 
encourages students to group addends having sums of 10 
wherever possible. The process of regrouping sums is reviewed 
with attention to the place values involved in the changes. 
Addition is performed using numbers with up to six digits and 
related word problems are included. Subtraction is reviewed first 
with no regrouping. Regrouping minuends is reviewed with 
emphasis on place values. Regrouping minuends with zeros is 
given special attention with an emphasis on_ interpreting 
minuends and parts of them in terms of more than one place 
value. Students are shown how to check subtraction by adding 
the difference and the subtrahend. Problems are included as a 
part of each lesson. This unit includes the first lesson on the use 
of the calculator and students learn to identify the keys that 
perform the operations of addition and subtraction. 


Prerequisite Skills 


© complete the basic addition and subtraction facts 
© interpret place value in numerals with up to six digits 


Unit Outcomes 


© use sums of 10 to add one-digit numbers 

© add two numbers with regrouping, addends with up to six 
digits 

© round addends and add to estimate the sum, then compare the 
estimate of the sum with the exact sum 

¢ add more than two numbers, sums with up to six digits 

© subtract numbers with no regrouping, minuends with up to six 
digits; use addition to check subtraction 

© subtract with regrouping, minuends with up to six digits 

© round the minuend and the subtrahend and subtract to estimate 
the difference, then compare the estimate of the difference 
with the exact difference 

© subtract with regrouping, zero in one or more places in the 
minuend, minuends with up to six digits 

© solve word problems using addition or subtraction 

relate additive and subtractive situations to the use of the 

and [—]keys on a calculator 

® identify unnecessary information in a word problem 


Background 


Addition is the most basic operation with numbers, and the 
other three, subtraction, multiplication, and division, can all be 
derived from it directly or inversely. 

The basic addition facts are those which have two one-digit 
addends, such as in the facts 6 + 3 = 9,..0.+14.="4,-and 
9+ 8 = 17. Using the ten digits 0 to 9 in both positions for 
addends produces a set of 100 addition facts. Of these, 10 are 
*““doubles’’, such as 3 + 3 = 6, and the other 90 facts may be 
reduced to 45 basic relationships through the commutative 
property of addition. Because of this property, the order of two 
addends may be changed without affecting their sum. Thus, for 
every two facts in which the addends are different, only one 
basic relationship needs to be known, as in 7 + 6 = 13 and 
6 + 7 = 13. This set of 55 basic facts may be reduced to a set 
of 45 if one rule for zero as an addend is applied; namely, the 


T16 


sum of any number and zero is that number. Mastery of the 45 
basic addition facts and the rule for zero is essential for success 
in adding numbers. 

The inverse relationship between addition and subtraction, by 
which one operation ‘‘undoes’’ the other, permits the same set 
of basic facts to be used in both operations. For example, the 
basic subtraction facts 11 — 8 = 3 and 11 — 3 = 8 can-be 
derived from the basic addition fact 8 + 3 = 11 and its 
commuted fact 3 + 8 = 11. Sets of four facts for unequal 
addends and sets of two facts for equal addends are called 
“‘families”’ of facts. Efficiency and accuracy in both operations 
can be improved if families of facts are learned and mastered. 

The four basic operations with numbers are binary in nature; 
that is, only two numbers can be combined at any one time and 
with one unique result. In addition the result is called the sum, 
and in subtraction it is called the difference. If three or more 
numbers are involved in one or more operations, two combine to 
form a new number which is then combined with another 
number, and so on, until all the numbers have been used in the 
operation(s). 

In addition, three or more addends may be considered in any 
order with no effect on their sum. The first lesson in this unit 
provides an application of this associative property of addition 
and the formation of tens. The students are challenged to first 
combine addends which have sums of 10 and then add the 
others. Regardless of how the addends are grouped, the sums are 
unaffected in each case because of the associative property of 
addition; but grouping for sums of 10 is an efficient approach to 
the addition of several one-digit numbers. The associative 
property of addition is also used in checking the accuracy of 
column addition by adding in opposite directions. 

The commutative and associative properties do not apply in 
subtraction. However, because of the inverse relationship 
between subtraction and addition, addition may be used to check 
accuracy in subtraction, as shown. 


6804 4829 
a st 1975 
4829 6804 


The regrouping that occurs in both addition and subtraction is 
basically the same skill. The inverse relationship is again 
apparent, for in addition the regrouping proceeds from right to 
left, from a lesser to a greater place value, and in subtraction it 
occurs from left to right, from a greater to a lesser place value. 
While regrouping in the addition of three or more numbers may 
involve two, three, or more greater place values, regrouping in 
subtraction involves a change from one unit of a value to ten ofa 
lesser value. In the example shown, the sum of the ones is 31 
(regrouped as 3 tens 1 one), the sum of the tens is 26 








(regrouped as 2 hundreds 6 tens), and the sum of the 23 

hundreds is 12 (regrouped as 1 thousand 2 hundreds). 257 
Note that partial sums are encountered and these 369 
become unseen addends. Extensions of basic addition 456 
facts are often required. Both of these features + 179 
contribute to difficulties in addition and deserve 1261 


special attention. 

Students may be helped with unseen addends by responding to 
the oral presentation of examples, such as ‘‘four plus nine’’ and 
“sixteen plus three’’. The latter illustrates a simple extension of 
the basic fact 6 + 3 = 9 which may also be applied to such 
additions as 16 + 3, 26 + 3, 56 + 3. Another type of exten- 
sion involves basic facts having sums from 10 to 18, for exam- 


ple, 4 + 9 = 13. This fact may be applied to such additions as 
14 +495" 24-9, 64 + 9. These are examples of extensions 
with bridging, in which the sums are in the next decade above 
that of the first addend. In the column addition shown above, 
when adding downward the unseen addends in the ones’ place 
are 16 and 22; 16 + 6 = 22 and 22 + 9 = 31 are extensions of 
the basic facts 6 + 6 = 12 and2+9= 11, respectively. It is 
important that students have facility in thinking of unseen ad- 
dends and in using extensions in column addition. 

Students often experience considerable difficulty in subtract- 
ing from minuends with zeros. Difficulties can be minimized by 
reducing the number of steps in the regrouping process. Specific 
techniques are offered in the suggestions for teaching pages 26 
to 29. It should be pointed out that a numeral can be interpreted 
in a variety of ways. For example, a three-place numeral such as 
375 shows hundreds, tens, and ones, and may be interpreted as 3 
hundreds 7 tens 5 ones, as 37 tens 5 ones, or as 375 ones. 
Similarly, a number such as 40 000 may be interpreted in the 
following ways. 


[4]o 000 


4 ten thousands 


000 40 thousands 
[40 0]00 400 hundreds 
[40 00]0 4 000 tens 
40 000 ones 


In the subtraction of 23 495 from 40 000 it is immediately 
apparent that regrouping must take place. To subtract ones, a ten 
must be regrouped as 10 ones. If the minuend 40 000 is inter- 
preted as 4000 tens, the regrouping can occur in one step, chang- 
ing it to 3999 tens 10 ones (A). With older teaching methods 
regrouping usually proceeded one step at a time, from right to 
left, and with two changes in each place (B). The methods 
outlined in the lessons in this unit can lead to improved effi- 
ciency, especially in subtraction with zeros in the minuend. 
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The exercises which appear in the lesson on the use of the 
calculator may be completed without a calculator, but the bene- 
fits of using a calculator should not be overlooked. (See the 
comments about the use of calculators on page xv.) 

Solving problems requires, besides computational skills, an 
ability to identify whether the relationships are additive, subtrac- 
tive, multiplicative, or divisive. Although a calculator can com- 
pute rapidly, it cannot choose the operations. Additive situations 
are relatively easy to spot because the operation is performed 
only for the purpose of finding the total number when two or 
more groups are combined. On the other hand, subtraction may 
be used for several purposes: to find how many are left, to find 
how many are gone, to find which group is larger (smaller), and 
to find how many more are needed. Of the first two, which may 
be referred to as ‘‘separations’’, the ‘‘how many left’’ is the 
more common. The third type of subtractive situation compares 
two groups or two numbers. In this type there is no separation; 
two sets are matched to see which has more (fewer) members 
and two numbers are dealt with by subtraction to find their 
difference. The type which asks, *“‘How many more are 
needed?”’ is actually an incomplete additive situation for which 
the inverse operation of subtraction is used. 


Teaching Strategies 


Because the students have performed addition and subtraction 
in previous years, this unit is primarily a review and an exten- 
sion of the operations. It is suggested, therefore, that a survey be 
taken prior to beginning the unit to determine aspects which 
might require extra attention. Examples in the survey should 
include addends and minuends with up to five digits, some of 
which are zeros. From these results, plans may then be made to 
group students with similar needs for instruction. 

Students who already have a good mastery of the basic facts, 
who have a good understanding of the regrouping processes, and 
who are reasonably accurate in their work may proceed on their 
own through most of the lessons in this unit. These students may 
mark their own work from prepared sets of answers and thereby 
assume an increased responsibility for their own progress and 
improvement. The teacher may wish to assign and check the 
assessment exercises for each lesson to ensure that each student 
has reached the desired level of competence. Since these more 
capable students will probably proceed more quickly than the 
other students, they will have time to engage in some of the 
Related Activities suggested for the lessons, especially those 
which provide some form of enrichment and enjoyment. 

Slower students usually require more exercises and more time 
to achieve satisfactory levels of competence. However, they can 
enjoy and get satisfaction from mathematics and should have 
opportunities to explore some of the Related Activities for the 
lessons. The activities provide valuable practice in the form of 
games and other devices. 

If there is a limited number of calculators, present the lesson 
on pages 32 and 33 relatively early in the unit so that all the 
students may have opportunities to use a calculator. In their free 
time some students may use calculators to check their answers 
for some of the exercises. 

Results of the Checking Up at the end of the unit should be 
analyzed using the chart of skills listed on page T 37. Appropri- 
ate follow-up work should be planned to help those students 
whose work indicates the need for reteaching and more practice. 


Materials 


an abacus 

models for thousands, hundreds, tens, and ones 

a red and a blue pencil for each student 

a map of the Atlantic provinces (optional) 

atlases or road maps for British Columbia 

a six-by-ten section of page T 396 for each student 

a copy of page T 382, tracing paper, and colored pencils for each 
student 

calculators (optional) 


Vocabulary 

addition difference 

add decrease 

sum operations 

basic addition fact parentheses 

addends calculator 

vertical form digit display 

regroup tonne, t 

estimate names of the ten provinces 
subtraction and their abbreviations 
subtract names of farm machines 


basic subtraction fact in the table on page 33 


LOLI 


ij 


Pages 16-17 
LESSON OUTCOME 


Use sums of 10 to add one-digit 
numbers 


Vocabulary 
addition, add, sum, basic addition fact 


2 ADDITION 
AND SUBTRACTION 


Using Sums of 10 


Anna and her friends listed the 
kinds of work their mothers do. 
How many mothers are on the fist? 


Education 
ii 
| 


| Business 
Sales 
Health services 


" 
| Community work 
i 7 


MOGs were, 7 and 4. 


Anna used sums of 10 


to help her add. 





21 mathers are on Anna‘s list. 


Working Together 
Find sums of 10. 


1.4 


LESSON ACTIVITY 


Before Using the Pages 


e Begin a review of basic addition facts by asking what the sum 
of 7 and 9 is. Have the student who answers name two other 
addends from 0 to 9. Ask the student who states their sum 
to name another pair of addends. Continue this procedure 
for several examples. Encourage the students to vary the 
addends from 0 to 9. 


© Ask students to list all the pairs of numbers having a sum of 
10, for example, 9 + 1,8 + 2,7 + 3, and so on. Then 
ask them to list numbers in threes for a sum of 10, for 
example, 7+ 2+ 1 and5+3 422. 


Using the Pages 


© Ask students to identify the kinds of jobs suggested in the 
illustrations on pages 16 and 17. They may know persons 
who have similar jobs, or they themselves may be 
interested in similar jobs. Read the information at the top of 
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Add. 
4.5 


Use sums of 10. 


6. 44441404211 


ay 


Uh, TO San fh ae Sie NS) 


Dry = WO 


8 8+6+14+2+320 


page 16. Note that there are five categories on Anna’s list. 
Ask students to name an example for each category. The 
illustration may suggest some examples. Point out that to 
answer the question, the sum of five numbers must be 
found. 

Have the students compare Anna’s method with Eric’s 
method. Then ask one student to add the numbers in an 
upward direction aloud and another to add in a downward 
direction. Establish that finding sums of 10 makes it easier 
to add mentally. The two examples demonstrate that there 
may be more than one way to find sums of 10 in an 
exercise. Read the concluding statement. Remind the 
students that a word problem such as the one at the top of 
page 16 should always be answered with a concluding 
statement. 


Working Together: For Ex. 1, ask which addend does not 


affect the sum. Discuss different ways of finding sums of 
10 for Ex. 2 and 3. For Ex. 4-8, have students give the 
sums orally to indicate the combinations they used for sums 
of 10. 


ulch” et ety eet Ics} 
ipa at OF 2 oe did 
19. 5+4797+6+0 gy 20. 
AeA Pi ailitee tad, jal 23, 
ao, fet Steck 4 


TaD to er Petes ye 
Solve. 


26. The flight crew on 
an airplane has 
3 pilots, 1 supervisor, 
9 attendants, and 1 purser. 
How many are in the crew? |U 


ca) 


+. 


is) 


4 


3 


(3 


Mm 


a 


=e 
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Exercises 
Add. Write 
anly the sums. 


i fe 


Use sums of 10 
to help you add 


Sa 7 4. 6 


3 


4 
14 


N 
Oo os) 
N OI Om 


NPN OH RO- aWaaw 


WOON ORMNODONOG 
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2 
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rst 
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im 
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. 4 assistant accountants, 
7 tellers, 5 accounting clerks, 

3 typists, 1 assistant manager, 

and 1 manager work at a bank. 


How many work at the bank? Q] 


. in this card game the players tried to 
find groups of cards having a sum of 710. 
What groups can you find in each hand ? 





Exercises: Remind the students to write a concluding statement 
for each of Ex. 26 and 27. For each player in Ex. 28, have 
the students list as many different combinations for sums of 
10 as possible. 


Assessment 

Add. Write only the sums. 

its il Dy. 7h 3,.14+9+04+2 12 
8 5 4220446) PIB 5 (7 
Z ? §.8+9+1+04+119 
3) 5 
7 6 

al aa 


RELATED ACTIVITIES 


e To practice basic addition facts, 
provide students with number wheels 
and tables prepared from copies of 
page T 391. 





@ On one or two copies of page T 382, 
have the students write a one-digit 
number in each of the squares. Cut the 
copies into strips of 10 squares, for 
example. Give each student a number 
strip to find the sum of the numbers, 
using sums of 10. Have the students 
exchange number strips and repeat the 
procedure. 

e Have each student complete an 
addition table on a copy of page T 382 
and search for patterns in the table. 

e Have the students play the game 
‘*Total Action’’ described on page 
T 379. The numeral cards for the game 
consist of five cards for each digit from 
0 to 9. The required sum is 10. 

e Prepare several numeral cards for 
each digit from 0 to 9 or use the cards 
prepared for the game in the preceding 
activity. Have a student draw eight 
cards and then arrange them, as many 
as possible, in groups having sums of 
10. Then have the student record the 
sum. 
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Pages 18-19 
LESSON OUTCOME 


Add two numbers with regrouping, 
addends with up to six digits; solve 
related word problems; round addends 
and add to estimate the sum, then 
compare the estimate of the sum with 
the exact sum 


Materials 

an abacus or models for thousands, 
hundreds, tens, and ones; a red pencil 
and a blue pencil for each student 


Vocabulary 
addends, vertical form, regroup, esti- 
mate 


Prerequisite Skills 

Complete the basic addition facts; 
interpret place value in numerals with 
up to six digits 


Checking Prerequisite Skills 


1. 5 2. 9 ahs 2 4. 9 
: 2 6 iz 
3 la 8 16 


What does each 6 mean? 


5. 68 934 6. 210 769 
6 ten thousands 6 tens 


LESSON ACTIVITY 


Before Using the Pages 






Adding Two Numbers 






In one week, 21 768 bicycles 
were made in a factory. 

The next week, 23 361 bicycles 
were made. How many bicycles 
were made in the two weeks? 


Add 21768 and 23 361. 










ves) 8g Show the addends 
2 6 1 in vertical form. 
= Add ones. 







Working Together 





Add by following the steps. 
Add tens 4. dS bb. 
Regroup 
= Te tens aS a. wo). ay Se ee rr = 
1 hundred 2 tens. 











ones and regroup. 

Add tens and regroup. 
Add hundreds Add hundreds and regroup. 
Add thousands and regroup. 
Add ten thousands. ___. 







Rearoup 
- 17 Hundreds as 
1 thousand 

1 hundred. 








Round to the nearest thousand. 


3. 2342 Q000 






Ay NOES FIO 






Stimate each sum. i 
Add thousands. Estimate ea Estimates may vary 















for Ex 4-9. 
4, 726 5. 68928 
573 1 630 
(1300) (71 000) 






Round and add to estimate 
each sum. Then find the exact sum. 






Add ten thousands 







6. 63215 7. $436.58 
\ 24 103 __54.90 
“ 87 318(87000) $491.48 ($490) 






8. 7850 + 84 265 99 115 (9a. 000) 
9. $39 876 + $72 364 $119 a40(8112 000) 






45 129 bicycles were made 
in the two weeks 
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equal | hundred. Have students explain the steps as in the 
preceding example. Establish that regrouping occurs when 
the sum for a column is greater than nine. 











© Write the addition 2105 + 6384 on the board. Have students thousands | hundreds | tens | ones 
show the numbers in a place-value chart on the board. 1 1 
thousands | hundreds ones l 3 8 Mi 
2 1 5 + 3 D 9 6 
+ 6 3 4 4 6 8 3 





Have students explain the steps of the addition as one 
student shows the steps using an abacus or models and 
the place-value chart. 
Emphasize place value in each step; for example, the basic 
fact 1 + 3 = 4is applied for adding hundreds in the third 
step (1 hundred plus 3 hundreds equal 4 hundreds). 
Repeat this procedure for 1387 + 3296, paying particu- 
lar attention to the necessary regrouping. For example, 7 
ones plus 6 ones equal 13 ones, and since 10 ones equal | 
ten, 13 ones can be regrouped as | ten 3 ones. Similarly, 18 
tens can be regrouped as 1 hundred 8 tens since 10 tens 


another records the steps in 


T20 


Using the Pages 


¢ Draw the students’ attention to the photograph at the top of 
page 19 and ask what kind of factory is shown. Then have a 
student read the word problem at the top of page 18. 
Discuss the use of addition to find the answer. 

Ask what is meant by the terms addend and vertical 
form. Ask why the addends are written in vertical form. For 
the worked example, each step of the addition is 
highlighted in red and then described. Discuss each step 
and pay particular attention to the regrouping. Have a 
student read the concluding statement. 


Solve. 


13. Ingrid’s bicycle cost $13 
Her sister's bicycle cost 
$119.94. How much did the 
two bicycles cost together? $259.89 


14. A store sold 3267 ten-speed 
bicycles and 1398 five-speed 
bicycles one year. How many 
of these kinds of bicycles 
did it sell in that year? 4665 


15. Noel has a ten-speed bicycle 
that cost $149.95. His brother 


has a coaster bicycle that 
cost $79.95. How much did 
the two bicycles cost together ?$Q29.90 


Capy the diagram and calor a path 
16. red for the numbers that 
have the sum 102 350. 


17. blue for the numbers that 
have the sum 117 983. 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
1-10 on page 328. 

e For practice with extensions of basic 
addition facts, provide the students 
with copies of page T 382. Have them 
write addends in the table as shown 
and then complete it. 


oie ds de eda 





e Students having difficulty may bene- 
fit from showing some of the exercises 
on page 19 using an abacus, a place- 
value chart, or, where practical, mod- 


Exercises 


Round and add to estimate each 
sum. Then find the exact sum, Estimates may vary. 


1. 1841 2. 3279 3. 28657 
57468 3808 437 
7587(8000) 7084(7000) 
- 6284 5. 4679 6. 4536 
395 8773 9886 
6679 (6700) 1345a(I4 000) 14 42a (15000) 
, Sr 2i4 8. 980 246 
704 89 667 ee 
88 265(88 000) 1069 913(1070 000. 
9. $859 673 10, $26 539 
349 528 28 934 
$/ Q09 40) ($1210 000) £55473 (460000) 
11. $873.09 12. $9568.96 


589.37 8594.66 Finish | 


$746R. U6 (41500)  $18763.6a (419 000) 


e Discuss the procedure for estimating the sum, shown at the top 
of page 18. Explain that the estimate can be used to check 
the sum. 


Working Together: Ex. 1 emphasizes the right-to-left order of 
adding, regrouping as needed. For Ex. 2 and 3, the students 
are directed to round the numbers to a particular place. 
However, to estimate the sums for Ex. 4-9, the students 
must decide which place is preferable for rounding the two 
addends of each exercise. It is important to discuss what 
influences this choice. For instance, because one of the 
addends in Ex. 5 has only four digits, rounding to the 
nearest thousand is likely preferable. 


Exercises: It is desirable that eventually a quick, mental 
calculation be carried out to estimate a sum. At this time, 
however, the students are required to show two additions 
for each exercise, one for the estimate of the sum and one 
for:the exact sum. This will enable you to assess their 
ability to round numbers, to note whether all the addends of 
an exercise are rounded to the same place, and to discuss 
the choice of place for rounding the addends. 








els of thousands, hundreds, tens, and 
ones. 

@ Provide other exercises similar to 
Ex. 16 and 17. Students may help to 
draw the diagrams and provide the 
numbers. Have the students find the 
sum for each path or find the path for a 
specific sum. 

e@ Have the students prepare a list of 
examples for occasions outside the 
classroom when they have estimated 
sums, for instance, the number of 
students in all on two school buses. 
Display the list for them to add new 
examples as they think of them. 


Ensure that the students understand that they should 
estimate each sum first, and then add. For Ex. 1-12, have 
them compare the estimate and the exact sum to check the 
addition. Remind the students to show their work for Ex. 
13-15 and to answer each with a concluding statement. 
Provide each student with a red pencil for Ex. 16 and a blue 
pencil for Ex. 17. You may wish to have the students 
attempt to find each path by rounding the numbers and 
estimating each sum. 


Assessment Estimates may vary. 
Round and add to estimate each sum. Then find the exact sum. 


1. 9781 2. 26 937 3. 43 645 4. 10 284 
5893 15 706, 89 824 38 739 
15 674 42 643 133 469 49033. 
(16 000) (50 000) (130 000) (49000) * 
Solve. 


5. Martha’s bicycle cost $142.95 and Matthew’s bicycle cost 


$138.90. How much did the two bicycles cost together? 
$ QB1.85 
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Pages 20-21 
LESSON OUTCOME 


Add more than two numbers, sums 


Adding More Than Two Numbers 





The catch of eels was 91 t ee ee 
for Prince Edward Island, - The symbol t E 


with up to six digits; solve related Dede ys Caan MP Ge: 
word problems 1191 for New Brunswick, { tonne. 

and 12+ for Newfoundland, eee 
Materials How many tonnes of eels 21 t= 1000 kg | 
a map of the Atlantic Provinces (op- were caugnt in all? 
tional) 
Vocabulary Show the addends 
tonne, t in, vertical form. 


Add ones. 
Regroup 17 ones as 


Prerequisite Skills 
1 ten 7 ones. 


Add more than two one-digit numbers; 


add two numbers with regrouping ina cnishercealyrahcd , 
f for sums of 10. oF 


Checking Prerequisite Skills Working Together 








Add. A Gel tere Add by following the Steps. 
1.7 2. 6 3. 8 Regroup 14 tens ie 395 
8 1 5 as 1 hundred 4 tens. 473 
3 0 1 869 
417 
= é 5% A084 
a z Add ones and regroup. —__{t4 
12 As Add tens and regroup. —-— = 
4. 7614 5. 97 026 Add hundreds, —----—-- 
8089 86 483 9 een dead Add. 
dd hundreds. 
P7103 1S 209 p 2. 24 565 3. $32.48 
: 61 830 0.73 
1 50 324 81.21 
4 67 245 0.06 
SS 31 978 307 
247 935 943 $1715 


4. 2568 + 792 +36 520+15+4 39399 


247 t of eels were caught in all, 5. 25+ 6 249 + 312+ 32701 39987 
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LESSON ACTIVITY of the sum, and that the 2 tens are recorded in the tens’ 
place above the addends. 


Before Using the Pages 


e Write the addition 7289 + 6438 + 2095 + 3761 on the 
board and ask how many addends there are. Draw a 
place-value chart for thousands, hundreds, tens, and ones 
on the board and have students show the addends in the 
chart. 


Using the Pages 


e A brief discussion of the photograph can introduce the word 
problem. Ask, for example, what industry is shown and in 
what parts of Canada such an industry would be found. You 
may wish to have students locate the four provinces named 
in the problem on a map of Canada. Discuss that the 
amount of fish in a catch is given by mass, and that the 
kilogram is a unit too small for this purpose. Introduce the 
word tonne and the symbol t. Ask students to name objects 
for which the masses would be measured in tonnes, for 
example, trucks, ships, and large animals such as 
elephants. 

Review the reason for writing the addends in vertical 
form. Have students perform the addition aloud, reminding 


thousands 








Have students explain each step of the addition and write 
the sum on the board. For example, in adding the ones, a 


student would explain that the 23 ones are regrouped as 2 
tens 3 ones, that the 3 ones are recorded in the ones’ place 


T22 


them to watch for sums of 10. Ask a student to read the 
concluding statement. 


Exercises 
Add. 


ih eye 
826 
519 
(686 


208i] 
11 094 
24 570 
69 308 
70 541 

AO4 544 


2. 445 
69 

251 
765 


. 24692 
61 345 
98 

DT] BBV 
6 513 
1Q0 O00 


"Remember to watch for 


3. 2069 
5347 
6203 
5672 
19.39] 


. 30 456 
125 

80 747 
24 813 
An6S5 
a07 776 


SU 


4. 32 421 
593 
10 987 
4 389 
48 390 


9. 63789 
6 037 
27 822 
961 
98 331 
196 940 


ns of 10.° 


5. $8403 
6569 
2427 
5521 

$2a F320 


10. $890.32 
8.47 

29.81 

0.54 

612.36 
$1541.50 


11. 4987 + 6153 + 8523 + 2641 22304 12. 87+59246+103+8 59444 
13. $372 + $49 + $3826 + $3 + ne 14. $5.63 + $0.92 + $84.71 + $0.08 $91.34 
4303 


This chart shows the catch in tonnes for 1976. 





Prince Edward 
Island 


Nova 
Scotia 


New 
Brunswick 


Newfoundland 





Cod 


1 880 


50 952 


tL 


3 938 


WN Bios) 





Haddock 
ts 


Ei 


19 001 


42 


249 





Mackerel 


1 363 


7 984 


656 





5 350 





| Herring 


667 


96 286 


75 296 


48 921 





Eels 


91 


25) 


Its 


12 





Scallops 


1 480 


So by 


e250 


30 





Lobsters 


3 858 


5 904 


2S 


PL PA s}>) 








Crabs 





6 





499 





Gul. 





2 666 





15. How many tonnes of scallops 16. 


were caught in all? 


9a 33a 


What was the total catch 
for New Brunswick ? 


90 aAast 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
11-28 on page 328. 

e For practice with regrouping, pre- 
pare a work sheet with exercises 
similar to the following. Have the 
students regroup for each exercise and 
then write the standard form for the 
number. 


Cs ES BL 
e Challenge students to prepare 
‘*Magic Circles’’ similar to the follow- 
ing. For a Magic Circle, the sums of 
three numbers in line are equal. 


5278 






8482 8312 


2480 6893 





1061 


4095 


e Have students write and solve addi- 
tion problems based on the chart on 
page 21. 


17. What was the catch of haddock 18. 
and herring for Newfoundland 
and Nova Scotia together? |64 H57t 


. Which kind of fish gave 20. 
the heaviest catch in all? herring 


How many tonnes of 
lobsters and crabs 
were caught in all ? 


e To provide practice in estimating 
sums for more than two numbers, give 
road maps to the students. Ask them to 
select two cities and to estimate the 
distance between them by rounding 
intermediate distances and then adding 
the rounded distances. 


a4 115 


Which province had 
the greatest catch? Nova Scotia 
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Working Together: Have students explain each step for Ex. 1. Assessment 
For Ex. 3, point out the symbol $ and how the decimal maa 
i i ; i h to the left of th 
Boga sseieaalipeiedes ev esvallat-theaec tO e ye Oe Sins 2. 2419 3. 62 598 4. 16 281 
decimal point is needed to show zero dollars, as in $0.73. 
‘ ae 4289 5823 15 344 47 990 
For Ex. 4 and 5, pay close attention to lining up the 6372 1304 8 613 ee 
addends in vertical form when each addend shows a gta 758] ae hie aes 
different number of digits. Fare: Apcy: siete 
Exercises: Before the students begin the exercises, draw aera Fas 303 
attention to the chart on page 21. To help them interpret the Sane 


chart, ask them to name the kinds of fish with which they 
are familiar. Then ask questions such as ‘“‘How many 
tonnes of lobsters were caught in New Brunswick?’’ and 
‘Which province had the greatest catch of cod?’’ Remind 
the students to write Ex. 11-14 in vertical form and to 
answer Ex. 15-20 in complete sentences. 


5. In Newfoundland, 119 565 t of cod, 5350 t of mackerel, 
48 921 t of herring, and 249 t of haddock were caught. How 


many tonnes of these four kinds of fish were caught? 
174 085 
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Pages 22-23 
OBJECTIVE 


Demonstrate competence in adding 


Practice 


Copy and complete this puzzle. 






































- Across 
and in estimating sums; solve related a. 336 +487 +362+143 
word problems si ges d. 5704 +2193 + 1246 
Materials | ‘ oo : te +4 
atlases or road maps of British Colum- h ; 
bia, a six-by-ten ——— of graph paper e = ‘ Waele erat ok 
; j j. 755+123 + 435 
(use copies of page T 396) for each le] k. 98+513+64 +489 
student mi: I. 2+5+74+3+5 
™ | 6 m. 1676 +5 +320+14 
i n. 944+136+7+7120 


Down 


b. 67 328 + 59 240 + 70 375 + 34 732 + 93 715 
c. 50 436 + 89 673 + 48 734 + 59 328 

e. 47 389 + 6 422 + 37 591 + 5 267 + 4 493 

f 





, Remember to watch : 
» for sums of 10 Pe 
“= to help you add. ..” 


57 326 + 81 784 + 99 387 + 76 021 + 93152 


First, estimate the sum without 

doing any work on paper. Then add. 

Compare the sum with your estimate. Estimates may vary. 
Oo 


($100 000) ($900 000) ($1) 000 000) 
2. $35 805 3. $475 634 4. $154 462 
64 942 419 287 783 668 
$100 747 $894 941 $938 130 
5: $637.59 6. $684.32 
196.74 (5879 


$834.33 ($800) $1443.11 ($1500) 
Use <, >, or = to make true statements. 





The Gi a2) ase i) ae A 5k 9.06 ue aoa esas 

8. 5+7+44+8+34+14+869+4+0+9+5+9 

9. 46 789 + 26 411 + 16 676 © 54 367 + 8 245 + 27 364 

10. 98 521 + 67 584 + 52 863 & 95 770 + 73 312 + 48 886 

11. $89 632 + $42 759 + $73 401 & $43 849 + $76 214 + $85 719 
12. $780.97 + $463.52 + $791.28 @ $779.11 + $988.40 + $268.26 
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LESSON ACTIVITY 


Using the Pages 


© Give each student a six-by-ten section of graph paper on 
which to copy and complete the cross-number puzzle. Have 
the students shade the unused squares and place the letters 
in the other squares before writing the numerals. Students 
who are not familiar with a cross-number puzzle will need 
to be shown the procedure for completing one. Point out 
that some numerals are written across and some are written 
down, so that each digit of a sum occupies one square. 
Review how the puzzle can reveal that an error in 
computation has been made. For example, the numerals for 
d (across) and e (down) share one digit. 

For Ex. 2-6, you may wish to have the students write 
their exercises using the format indicated below for Ex. 2. 
Emphasize that the estimate is written first and then the 
exact sum is found. 


T24 





35 805 
+ 64 942 
Exact sum => 100 747 





Estimate of the sum——+]100 000 


e Ask the students in which province a scene similar to the one 
in the photograph would be found. Draw attention to the 
chart at the top of page 23. You may wish to have students 
locate the places named in the chart on a map of British 
Columbia. Then explain how the chart can be used to find 
the distance between two places. Have the students use 
their fingers to trace along the row for Kamloops and up the 
column for Vancouver. Note that the distance between 
Kamloops and Vancouver is given in the box where the row 
and the column meet. To check whether the students can 
read the chart, ask, for example, ‘‘What is the distance 
between Victoria and Dawson Creek?’’ Ex. 17 is starred 
because answers will vary according to the places selected 
and the route traveled. An atlas or a road map will be 


Distances in British Columbia Measured in 





sy eeaieseat nea rss 





” 


P| 937 | 
Cer 


os a“ 
O oa 

1S oA 
of “7 


Kilometres 





we 
vis 
2 


| 1194 
| 425 





a 


This chart shows that i... 

the distance between 
* Kamloops and Vancouver | 
“y is 425 km. : 


Salve. 


13. Jason drove from Victoria 
to Vancouver and then from 
Vancouver to Prince Gearge. 
How far did he drive? 860 km 


. Adrian's father drove from 
Kamloops to Quesnel and 
from Quesnel to Willams Lake. 
Then he returned to Kamloops. 
How far did he travel? 808 km 


. Jane Berry lives in Victoria. 
She is planning a trip to Kamloops 
“and then to Dawson Creek 
before returning home. How far 
will she travel on the trio? 2636 km 


How far is it in all from 

Prince Rupert to Princeton to 

Prince George to Quesnei to 38a km 
Dawson Creek to Prince Rupert? 


Use an atlas or a toad map. Find 
one of the places named in the 
chart above. Plan a trip to four 
of the other places named. Tell 


how far you would travel in ail. 
Answers will vary. 























required to help determine the route. If only a few are 
available, have some students use the maps while others 


work on the other exercises. 











RELATED ACTIVITIES 


e To practice addition and to prepare 
for subtraction, provide a work sheet 
with additions that have missing digits 
as shown. 


+ 





— |e] rn 


Aa o|/of 
-— [oO] a 





RAL & jo 


1 
w |r [ol 


w |] 


+- 
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w |o [EF] 
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+ 
i ee oa 
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w Ew 


e@ Students may enjoy making cross- 
number puzzles on copies of page 
T 382 for others to complete. 

e Provide students with a road map of 
an area near their homes or of another 
area that is of interest to them. Have 
them write addition problems similar 
to those on page 23 for other students 
to solve. 

e Students may enjoy playing the 
game ‘‘Greatest Sum’’ described on 
page T379. The number of digits for 
each addend in the charts will depend 
on the ability of the students. You may 
wish to draw charts for more than two 
addends. 
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Pages 24-25 
LESSON OUTCOME 


Subtract numbers with no regrouping, 
minuends with up to six digits; use 
addition to check subtraction; solve 
related word problems 


Materials 






Subtraction with No Regrouping 






A pet store had 256 goldfish. 
145 were sold. How many 
goldfish are left? 


Subtract 145 from 256. 









Show 256 - 145 
in vertical form. 
Subtract ones. 








an abacus or models for thousands, 
hundreds, tens, and ones; a copy of 


page 


pencils for each student 


Vocabulary 
subtraction, subtract, basic subtraction 


fact 


Prerequisite Skills 
Complete basic 
minuends to 9 


Checking Prerequisite Skills 


Subtract. 

1.45 ae ha 4.9 Working Together 
2 6 3) 4 Subtract by following the steps. Add to check the subtraction. 
3 S mi 5 1. 5984 2.47369 = a 

5. 6 6. 8 7A 8. 9 Q263 3 233 47] 369 

; ‘ 0 ‘ 7 SUDMeCt Onecare 

5 8 = = Subtract tens. 
| O 4 a Subtract hundreds. 





T 382, tracing paper, and colored 


subtraction facts, 


Subtract. 
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LESSON ACTIVITY 


Before Using the Pages 


© Present a situation that involves the use of a basic subtraction 


fact. Say, for example, ‘There are seven tonnes of eels and 
three tonnes of crabs. How many more tonnes of eels than 
crabs are there?’’ Discuss why addition is not used. Lead 
the students to recall the term subtraction. Have a student 
write the subtraction sentence 7 — 3 = 4 on the board, 
noting that the symbol — is read ‘‘minus’’. Use other 
examples. Include minuends to 18, if you wish. 


© Write the subtraction 7246 — 3125 on the board. Have 


T26 


students show the numbers in a place-value chart on the 
board. 


thousands 








Question the students to obtain as much information as 
possible from them to explain each step of the subtraction. 
Have one student show the steps using an abacus or models 


Subtract tens. 


Subtract hundreds. 


111 goldfish are left. 


Subtract thousands. 


Add to check. 


3, 974 4, $8397 5, 68951 ~ 14 65054 301 6. $378.65 ~ $360.54$/8. || 
babe peCds 
77a $ 356 














a used in the subtraction, 
‘ do 







2 

































while another writes the numerals in the place-value chart. 
Emphasize place value; for example, have a student say, 
‘‘Four tens minus two tens equal two tens.’’ Review that 
subtraction is completed from right to left. 


Using the Pages 
e Have a student read the word problem at the top of page 24. 


Ask why subtraction is used to find the solution. Point out 
that writing the numerals in vertical form facilitates 
subtraction, and note that the greater number is written 
above the lesser number. Each step~of the subtraction is 
highlighted in red and explained in words. The explanation 
emphasizes the right-to-left order of subtraction and the 
application of a basic subtraction fact in each place. 
Discuss each step and have a student read the concluding 
statement. 

Ask why addition can be used to check subtraction. Lead 
the students to express the inverse relationship between 
addition and subtraction in their own words. Point out that 
if the sum is different from the minuend, there is a mistake. 














Exercises 
Subtract. Add to check. Solve. 
1. 74 2. 683 21. 55 guppies are in an aquarium. 
30 652 41 guppies are in another. 
HU Bil How many fewer guppies are 
37942 4. 5168 in the second aquarium? |4+4 
a 2143 22. A swordtail costs $1.99. A molly 
30245 costs $1.75. How much more 
Bang 69 6. 97 685 does the swordtail cost? $0.a4 
27 308 92 360 
16] saa: 23. A store sold 102 of its 
7. 59 362 8. 90 835 213 guppies. How many 
47 151 10 231 guppies are left? ||) 
la aul 80 604 24. A guppy costs $1.15. A larger 


9. $49 876 10. $678.39 guppy costs $1.98. How much 








25 212 157.02 less does the smaller guppy cost? 0.83 
$ Q4 664 $51.37 
11. 895-403 493 Copy and complete this chart. 
12. 5978-5608 370 25. a3}ie] a4 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
29-38 on page 328. 

@ For practice with basic subtraction 
facts, provide students with number 
wheels and tables similar to the follow- 
ing on copies of page T 391. 





e Provide drawings similar to the fish 





13,9427 34123 5304 
14. 88516-70214 1830a 





in the Try This feature or maps for the 
students to color using four or fewer 





15 eio294 Oo) ISOM On 


colors. Some students may wish to 





16; 467 981 > 234511 233470 8 


draw outlines for themselves or for 





17. $7278 -$7026 $a5a 


other students to color with four or 





18. $57 982 —- $35342 $2a640 


fewer colors. 





19. $988.64 - $427.01 $561.63 


e@ Many students can benefit from 





20. $792.94 — $201.50 $59). 44 


























practice with extensions of basic addi- 
tion and subtraction facts. Provide 
























Trace the fish. 
Color it using as few colors 
as possible so that no 
touching sections are 
the same color. 





How many colors 
did you need? 

Not more than four 
colors are needed 


If the sum is the same as the minuend, the work is likely 
correct, but it is still possible for there to be a mistake. For 
example, the same error may be made in a basic subtraction 
fact and in the corresponding addition fact, such as 
14-—9=6and6+9= 14. 


Working Together: For Ex. 1, have the students follow the 


steps for the subtraction. For Ex. 2, ask what numbers 
should be added to check the subtraction. Then ask what 
the sum will be if the work is correct. Have the students add 
to check the subtraction. Demonstrate that an addition 
exercise need not be written because the addition can be 
performed mentally by adding upward in the completed 
subtraction exercise. Point out how the symbol $ and 
decimal points are recorded for subtraction with money. 


Exercises: Since Ex. 1-24 involve subtraction without regroup- 


ing, only basic subtraction facts with minuends to 9 are 
used. Provide each student with a copy of page T 382 on 
which to copy and complete the chart for Ex. 25. Ex. 25 
involves basic addition and subtraction facts and their 
extensions. 


exercises similar to the following. 
Demonstrate some of the patterns by 
placing a number strip along the 
number line as shown for extensions of 


MHS =x EY 
| ae se me 
aeoen SOE! Coo 
il mh mclin | pln hal walkie ho lca il ia ad OO aaa al aad Le ond ot 
8 ale! 18 23 28 33 
Shits a sion aioe Te 
zy iS Se wd see Ee ee 
290. 5u= 5022) en 


Try This: Provide the students with tracing paper. Emphasize 


that they are to use as few colors as possible and yet to have 
no touching sections the same color. Although the question 
asked is ‘‘How many colors did you need?’’ it is important 
to display the results and discuss the number of colors used 
in each diagram. If no student used as few as four colors, 
challenge them to try the activity again using fewer colors. 
For any diagram, no more than four colors are needed. 


Assessment 
Subtract. Add to check. 
1. 726 2. 3598 3. 76 416 
314 1084 23 201 
OIA adit 53 al5 
4. 86491 — 74 371 §. 592 378 — 540 248 
12 1a0 52 130 
Solve. 


6. One swordtail costs $2.05. A larger swordtail costs $2.39. 


How much more does the larger swordtail cost? $0.34 


er 


Pages 26-27 
LESSON OUTCOME 


Subtract with regrouping, minuends 
with up to six digits; solve related 
word problems; round the minuend 
and the subtrahend and subtract to 
estimate the difference, then compare 
the estimate of the difference with the 
exact difference 


Materials 
an abacus or models for thousands, 
hundreds, tens, and ones 


Vocabulary 
difference, decrease 


Prerequisite Skills 

Complete the basic subtraction facts; 
subtract with no regrouping, minuends 
with up to six digits 


Checking Prerequisite Skills 
Subtract. 


1. 14 Zea 

5 8 

9 9 

om is 4. 12 

ti =o 

sey é 
Re Sete! 6. 92 643 
1260 Sle 30 
al ns 


781 569941 4335.40 136 
8. 276 897 — 226 590 90307 


LESSON ACTIVITY 


Before Using the Pages 


e Use an abacus or models of thousands, hundreds, tens, and 


Subtraction with Regrouping 


In a ten-year period, the number 

of farms in Manitoba decreased 
from 39 747 to 29 963. How many 
fewer farms were there at the 

end of the ten years? 


Subtract 29 963 from 39 747. 


7 Show 39747 - 29 963 
in vertical form. 
Subtract ones. Then 
try to subtract tens. 


To subtract tens, 
regroup 

7 hundreds 4 tens as 
6 hundreds 14 tens, 
and subtract. 


To subtract hundreds, 
regroup 

9 thousands 6 hundreds as 
8 thousands 16 hundreds, 
and subtract. 


To subtract thousands, 

regroup 

3 ten thousands 8 thousands as 
2 ten thousands 18 thousands, 
and complete the subtraction. 





There were 9784 fewer farms. 
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Write the subtraction 2435 — 798 in vertical form on the 
board. Review that subtraction is carried out place by place 
from right to left. Establish that 8 ones cannot be subtracted 
from 5 ones. Lead the students to suggest that 1 ten must be 


T28 


ones to represent a number in different ways as follows. 
Display 2 thousands 4 hundreds 3 tens 5 ones (A) and ask 
what number is shown (2435). Regroup | ten as 10 more 
ones and ask whether the number represented is the same as 
before or different (B). Regroup 1 hundred as 10 more tens 
and repeat the question (C). Regroup 1 thousand as 10 more 
hundreds and ask the question again (D). Remind the 
students that the value of the number does not change 
when the name for the number is changed. Thus, a number 
may have many different names. 











CO @,n > 





regrouped as 10 more ones. Review how the regrouping is 
shown and then subtract the ones. Use a similar procedure 
to complete the subtraction. 


Using the Pages 
e Have a student read the word problem at the top of page 26. 


Relate the words ‘‘how many fewer’’ to the’ use of 
subtraction for the solution. Read the statements that 
accompany the first step in the subtraction. Note that 3 ones 
can be subtracted from 7 ones. Ask the students what 
difficulty arises when they try to subtract tens and how the 
difficulty is overcome. Similarly, discuss the regrouping 
that is required in each of the remaining steps of the 
subtraction. Have a student read the concluding statement. 


e Draw attention to the word difference and ask which number 


in a subtraction is called the difference. Have a student read 


Working Together 


Subtract by following the step 




















RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 


aa Estimate the difference. Estimates may vary 
ihe 63x) 2. 58364-17431 40000 ia Shiela ie eS on : 

29 658 e To provide practice with regrouping, 

35 669 Round and subtract to estimate prepare cards similar to the following 
Reqroup and subtrace outta ee ee Then find for the game ‘‘Dominoes’’ described 
Regroup and subtract. MEST TS on page T 379. 
Regroup and subtract. ——] 3. 93 641 4. $14 595 
Regroup and subtract. AT 237 5 096 io In C © 
Subtract. 46404 $9 499 ($10 000) 3684/6 18 5 14 


(40 000) 
5. $512.65 — $494.37 $18.38 ($20) 


Exercises 
Round and subtract to estimate each 
difference. Then find the exact difference. Estimates may vary 


1. 8746 2a 532. San SrOoll 4. 83975 
6391 2815 50 141 48 320 








Q355(3000) 1717(2000) 33710(a4000) 35655(30000) 48 7/8(40 000) 


5. 964 394 


915 676 



































| th hee too 
PA Sil By 


e Have students estimate differences 
for exercises on page 25 and compare 
each estimate with the exact differ- 
ence. 

e To reinforce the relationship be- 


6. $11 842 7. $56 829 8. $939 539 9. $924.81 10. $262.10 tween addition and subtraction, have 
pee 18 998 EIS E8795 eee students write families of facts, using a 
Gu $37 831 $| 74.960 $ 44.96 $192.63 
_ ($6000) (640 000) ($180 000) (440) ($190) set of numeral cards, two each for the 
This chart shows the : 
Number of farms numbers 0 to 9. The cards are placed in 
change in the number j 
au fee (aie 19667 al S974 1976 a container. Each student draws two 
Prairie Provinces. Manitoba 39747 | 34981 29 963 cards and writes as many related 
See Ge Onowen = oe Ce = a addition and subtraction facts as possi- 
Alberts ble for the two numbers. For example, 
11. What was the decrease in 12. In 1976, how many two families may be derived from the 
the number of farms in more farms were in Alberta numbers 4 and 7. 
Alberta from 1966 to 1976? [2 |0I than in Manitoba? Q7 3447 A Pas 7 ae 7 EA 3 
13. What was the decrease in the 14. In which province was the 74+4=11 sp = Oy el 
number of farms in Saskatchewan decrease in the number of farms (187 4 3 Amey 


from 1966 to 1971? 8716 


greatest from 1971 to 1976? Saskatchewa 


BL re 


15. Was the decrease in the number *16. How many farms do you 


of Alberta farms greater from 1966 


to 1971 or from 1971 to 1976? 
1966 to 197] 


the difference in the worked example. Ask what procedure 
can be used to estimate a difference. For the example on 
page 26, it is stated that each number is rounded to the 
nearest thousand. Discuss that it would also be permissible 
to round the numbers to the nearest ten thousand. 


Working Together: Ex. 1 emphasizes the right-to-left order of 
subtracting and indicates the places for which regrouping is 
required. For Ex. 2, ask to which places the numbers for 
estimating the difference may be rounded. Ask the students 
whether they can tell which places will require regrouping 
in Ex. 3 and 4. 


Exercises: For Ex. 1-10, you may wish to have the students 
write the exercises using the format suggested on page 
J 24. Emphasize that the estimate is written before the 
exact difference is found. 

Before the students begin Ex. 11-16, familiarize them 
with the chart by asking, for example, ‘‘How many farms 
were there in Saskatchewan in 1971?’ Note that for each 
province there is a decrease in the number of farms from 


think there will be 
in Saskatchewan in 1981? Answers will vary 


e For practice with addition and sub- 
traction, use copies of page T391 to 
prepare diagrams showing addends in 


27 
the circles and sums in the squares. 


1966 to 1976 and discuss possible reasons for this. Some 
students may answer Ex. 14 by using estimates rather than 
exact differences. Ex. 16 is starred because answers will 
vary. However, point out that the answer should not be a 
haphazard guess, but one based on information provided 
for previous years. 


Assessment Estimates may vary. 


Round and subtract to estimate each difference. Then find the 
exact difference. 


1. 9346 2. $548.62 3. 643 173 
6827 147.89 629 425 
ASIF $395.73 13 748 
(000) ($400) (10 000) 
4. 139 412 — 69 508 5. 928 371 — 919 485 
69 904 8886 
Solve. (70 000) (10 000) 


6. In a five-year period, the number of farms in Saskatchewan 
decreased from 76 970 to 69 578. How many fewer farms 
were there at the end of the five years? 7392 
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Pages 28-29 
LESSON OUTCOME 


Subtract with regrouping, zero in one 
or more places in the minuend, 
minuends with up to six digits; solve 
related word problems 








Materials A 
models for thousands, hundreds, tens, 
and ones 






Prerequisite Skills 
Subtract with regrouping, minuends 
with up to six digits 





2 S10 
Checking Prerequisite Skills 
Subtract. 


1. 62 526 2. 534 892 and ten thousands. 
34 978 156 738 
al 548 378 \5U The difference is 10 726. 


3.°47 567° — 28 58013 987 
4. 841 517 — 546 789 A944 728 





4. 304 
156 
(48 


LESSON ACTIVITY 


Before Using the Pages 


e Display 1 thousand and have students identify the number 
represented. Display 1 hundred, have students identify the 
number, and ask how many hundreds are the same as 1 
thousand. Demonstrate this with the models. In a similar 
manner, show that 100 tens and 1000 ones are the same as 1 
thousand, illustrating the difficulty of demonstrating the 
last two examples. Summarize the concept on the board. 

one thousand [1Jo 00 1 thousand 
f1_olo 0 10 hundreds 
[100]0 100 tens 
O00 1000 ones 
Develop similar examples for 4000, 4003, and 60 005, 
for instance, without models where their use is impractical. 


e Write the following on the board, Saying as you regroup in 
each example, ‘‘One hundred tens, zero ones is equal to 
ninety-nine tens, tens ones’’. (Note that one stroke is used 
to “‘cross out’’ 100.) 


T30 


Subtraction, Regrouping with Zeros 
Find the difference of 19274 and 30 000. 


30000 Cannot subtract 
274 4 ones from 0 ones. 


Think | 30000 shows @ ten thousands Here are some other examples 
Me 000 shows 


26 Gio - shows a tens. 1aG 308 62 04) 


Regroup 12 10 
3000 tens 0 ones as 
2999 tens 10 ones. 


38-800 Then, 
19 274 subtract ones, tens, 
TOMAS hundreds, thousands. 


Working Together 


Copy and complete. Subtract by following the steps. 
39 9915 Go 55 

1,-406- 605 2) 0 Jax 
19 326 54 987 
a0 679 "SJ 

| Regroup and subtract. Se ‘a 

69 aVi0 

2. 78-0680 Subtract. 
24 397 Regroup and ee ae a 
45 683 Subtract. —— 

Subtract. 
Subtract. 


By 



























thousands. that show regrouping with zeros. 







316 2 915 





/L7287 





























































52 000 6. 80014 ~- 7 268 747467. 10 000 - 5 093 4907 
49 617 
a 383 









1000 





Use a similar procedure to develop other examples as 








shown. 
ape ens nnes 
4003 3 9 10 
AT & 3 
60 005 5 9 9 10 
5 660 & 5 


Using the Pages 


e Have a student read the statement at the top of page 28. Ask 
how it is known in which order to show the numbers for 
vertical form. Since 30 000 is greater than 19 274, 19 274 
is subtracted from 30 000. Point out that in each place 
value except the ten thousands’ place, the digit in the 
subtrahend is greater than the digit in the minuend. Suggest 
that although several regroupings are required, it is possible 
to deal with many in one step by considering which name 


Exercises 


1. 600 2. 501 3. 5030 4. 9005 
327 289 384 8636 
aia aap e646 369 

, 64031 7. 80303 8. 71 007 9. 30.000 
44 907 45 715 3 948 45 107 
19 7a4 34588 67 059 44 893 


11. 70 806 - 69745 106] 12. 30106 ~ 26 248 3858 13. $40 906 ~ $6 549 $34 357 
14. 740 000 — 311 920 15. 950 001 — 812 086 16. $270.09 ~ $78.54 $19|.55 


438 080 ISHS 


15 002 people are employed for 
a mine in Quebec. 3365 of them 
are miners. 4103 peaple process 
the metal. 771 peaple work in 
the laboratories. There are 

1603 people in the office for 

the mine and 5160 werk on 
maintenance and construction. 


Salve. 


17. How many of the people employed 
for the mine are not miners? [| 637 


18. How many more people work 
in the office than 
in the laboratories? 332 


. How many fewer people process 
the metal than work in 
maintenance and construction? 1057 


. What is the difference of 
the numbers for the largest 
group of employees and the 
smallest group of employees ? 4389 


. 1f 8 people stopped working 
in the office, how many would 
be left in the office? |595 
How many people would still 
be employed by the mine? 14 994 





for 30 000 is most appropriate for the situation. Draw the 
students’ attention to the “‘thought cloud’’ showing four 
ways of interpreting 30 000. Emphasize that each repre- 
sents the same number, and ask which name is the most 
appropriate (3000 tens). Point out that one stroke is used 
through the four digits of 3000 tens in the subtraction 
exercise. 

The exercises in the box show other subtractions that 
require regrouping because of zeros in the minuend. You 
may wish to discuss each example on the board or have the 
students try the subtractions independently and check their 
solutions with those on the page. They may also use 
addition to check their subtractions. 


Working Together: For each of Ex. 1 and 2, discuss the 


regrouping that is shown before having the students 
complete the subtraction. Ex. 3 guides the students by 
indicating where the regrouping is required. After they 
have completed Ex. 4-7, have a few students show and 
explain their work on the board. 


RELATED ACTIVITIES 


e For further practice, you may wish 


You can check the subtraction to have the students complete Ex. 
Subtract. by adding or by estimating. 


48-57 on page 328. 
5. $8300 e For practice with regrouping when 
an zero appears in the minuend, present 
yee numbers such as 70 000 and 60 408 
; 375 68 and have the students regroup in the 
€ Qu 64 following ways. 


For 70 000, show 


69 9 9 10 
00-08 
6 9 OT10 
10 more hundreds. 0 oO: 0 
10 
ri 000 


For 60 408, show 


10 more ones. 6040 8 
ee eee 
10 more hundreds. &U A 0 8 
recor a 
10 more thousands &H 40 8 


@ Some students may need to practice 
naming the number that is one less 
than such numbers as 40, 700, and 
5000. This skill is applied in regroup- 
ing in subtractions similar to the 














lon) 










following. 

3 910 oy se KG 

AD & HOV O 

hy Ae: 2 Nae Ot Pa) 
499 9 14 
S060 # 
[273735 





Exercises: Before the students begin the exercises, draw their 
attention to the photograph showing the interior of a copper 
mine. Explain that a mine employs many people who do 
not work as miners. Have students read the statements 
above Ex. 17-21 aloud. Tell them that Ex. 17-21 refer to 
the information given. Ex. 17 may be solved in two ways 
— by adding the numbers of those who are not miners or by 
subtracting the number of miners from the number of 
people employed. 


Assessment 

Subtract. 

1. 4000 2. 60 200 3. 500 020 
1478 3 912 175 846 
Aadaa 56 a88 3a4 1714 


4. 30 709 — 24 8075902 5. 200 102 — 108 436 9\ 666 


Solve. 


6. If 16 035 people are employed in a mine and 3879 of them 


are miners, how many of the employees are not ES Ee 
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Pages 30-31 
OBJECTIVE 


Demonstrate competence in subtract- 
ing and in estimating differences; solve 


1. 5837 
related word problems 1820 
401 7(4000) 
Vocabulary 6. 90 000 
operations, parentheses 7 603 


Practice 






First, estimate the difference without 
doing any work on paper. Then subtract. 
Compare the difference with your estimate. Estimates may vary 


2. 2462 Samos 4. $68 521 5. $434.20 
1959 8 967 39 407 346.86 
503(500) “8 667(9000) $49 TT4($30000) $ 87.34 ($80) 
7. 206 034 8. 500 818 9. $80 007 10. $509.00 
156 849 424 967 49129 217.50 


8a 397(82000) ~49785(50000) 75 851(80000) $30 878(#30000) $Q91.50($300) 


Copy and complete. 
Add across. Subtract down. 
+ 








































































































+ 
1). 23 al 
48736 | 40497 | 89 a33 = 50000 | 30700 | 80 700 
f ime This = = a 
W 27 940) | 38763, OC F034 oy ch: =| 12847) 28362 | aed 
ir e 2 ae Si 
Q0 796 iota ae OsOyes |S a Sy Ss! A338 |39 49} 
“=, check, L 
13. a 14. ] 
24004 | 48074 | 72 078 50738 | 40086 |90 8Q4 
-|| 19876 | 15784 |35 660 2 =| "42474 |) 94996 66 ae 
ir if T 
41a8 | 32490 |36 YIg 8 Q64 15 790 |}Q4 054 



































Ida and Al played a game of X’s and O's. 
Each exercise with a difference greater 
than 32 352 shows where Ida placed an X. 
Each exercise with a difference less 

than 32 352 shows where Al placed an O. 
Each exercise with a difference of 32 352 
shows where there was neither an X or an O. 


36 035 - 3.483 | 70 101 - 37749 









60 060 — 27 908 








51037-19775 | 66 300 - 34047 





90 001 — 57 649 
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LESSON ACTIVITY 


Using the Pages 


@ For Ex. 1-10, you may wish to have the students write their 


T32 


exercises using the format referred to on page T29 for 
similar exercises, so that the estimate is seen below the 
exact difference. However, ensure that the students write 
their estimates before they find the exact differences. You 
may wish to work a simpler version of Ex. 11 on the board 
with the students to ensure that they understand the 
procedure required for Ex. 11-14. The following example 
may be used. Have students explain what the arrows with 
the operation symbols indicate. 





74010 — 40 668 | 48 043-15 591 


15. Copy the diagram and find the differences. Sa 55 et| Saas say iSe tae 
16. Who won the game? |da 


Try 






81 234 — 48 783 









31 Aba 3A _ad53 /3a 352 
33: 352138453) 3a 15] 











Ask how the number in the bottom right block can indicate 
whether or not their work is correct. Ex. 15 and 16 review 
subtraction and comparison of numbers. Most students are 
likely familiar with the game known as X’s and O’s. To 
clarify the instructions, ask a student to read them aloud 
and ask others to explain the procedure in their own words. 
Remind the students to answer Ex. 17-21 with concluding 
statements. 


This: Ask what is meant by the terms operations and 
parentheses. Ask what two operations are shown in the 
exercises and what two other operations there are besides 
addition and subtraction. Have a student write the symbols 
for the four basic operations and parentheses on the board 
(+, —, X, +). Some students may be able to describe the 
use of parentheses in non-mathematical situations. Explain 
that in mathematics, parentheses are used to indicate that an 
operation is to be performed first. Point out that each 
sentence in the example shows 13 — 7 + 5, but the 
parentheses enclose a different pair of numbers. To 


Solve. 


17, There were 87 603 lags ata 
pulp mill until 27 795 logs 


were made into pulp. How 59 808 


many logs were left at the mill? 
18. The number of logs at a 

pulp mill was 29765. Then 

£3719 more logs came and 


49695 logs were cut into 63 789 
boards. How many logs remained? 


: ! WHEY sy 
[ Saw mills | 4? 540 ii* 











44814 | 45533 


| Logging 


19. How many more people 
were employed in logging 
in 1975 than in 1970? 719 

20. How many fewer people 
were employed in saw mills 


in 1975 than in 1970? | 752 


Number of employees | 


40788 


21. In 1975, how many more people 


were employed in logging than 
in saw mills? G7U5 








When there are two operations, 
parentheses tell which 
operation comes first 


Work inside the parentheses first. 
Then work from left to night. 
(472 + 4836) + 2764 80742 
(2000 - 728) - 649 6a3 
(6598 + 9321) -—1728 14 19] 





2. 472 + (4836 + 2764) 8072 
2000 ~ (728 ~ 649) 192] 
S598 (S221 97238) (4 19 
EGNOS 1s) Gi ae eirsisiey [EP WAS yiitsk, RMON IS — i SlonGiiins ase) 


4. 
6. 


‘first | 





fou aw = 


“ 


demonstrate how this influences the result, have students 


explain the sentences. 


After the students have completed the exercises, have 
them compare the results for pairs of exercises that show 
the same numbers, for example, Ex. 5 and 6. Ex. | and 2 
present an opportunity to review the associative (grouping) 
property of addition, which states that the way in which the 


US O02 = (7 SO4 6 S67 ao 1 = (o 005= 427) it ss 


addends are grouped does not affect the sum. 





RELATED ACTIVITIES 


e Divide the students into groups of 
two. Have each pair play a game of 
X’s and O’s. Then have each student 
create subtraction exercises to show 
the result in each place in a way similar 
to Ex. 15 and 16 on page 30. These 
could be displayed for others to deter- 
mine where X’s and O’s were written 
during the game. 

e Adapt the rules of the game 
‘‘Greatest Sum’’ on page T379 for a 
game called ‘‘Least Difference’’ for 
which the players subtract to find the 
difference. The winner is the player 
with the least difference. Remind the 
students that the digit in the column for 
the greatest place value in the minuend 
must be greater than the digit having 
the same place value in the subtrahend, 
to enable them to subtract. 

@ Have each student start with 
$90 000 and subtract $4286 repeatedly 
until the difference obtained is less 
than $4286. Repeat this with other 
amounts of money. 

e Use copies of page T 391 to prepare 
diagrams similar to the following. 
Addends are shown in the circles and 
sums are shown in the squares. 
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Pages 32-33 
OBJECTIVE 


Relate additive and subtractive situa- 
tions to the use of the [+] and [=] keys 
on a calculator 





| Using a Calculator to Add or Subtract 


A calculator can be used to find answers quickly. 


To use a calculator, you need to know which keys to press. 








‘claiii 


Materials 
calculators (optional) 


~ Digit display 





Vocabulary | 28 igi re se 


‘Calculator 
. Keys are not 

. always in the 3 
’ same place on. 
: different 
: calculators. 


calculator, digit display, names of the 
ten provinces and their abbreviations, 
names of farm machines in the table on 
page 33 


——~ Divide 





Multiply 





Subtract 





Background 

This is the first of four lessons in 
Starting Points in Mathematics 6 on 
the use of the calculator. Comments 
about using calculators in the class- 
room are given on page xv. Note that 
although it is desirable that students 
have access to calculators for these 
lessons, the lessons are designed so 
that they can be used to teach cal- 
culator skills with or without cal- 
culators. These lessons also reinforce 
and extend concepts and skills pre- 
sented in the unit in which they appear. 
Because of the differences among 
calculators, it may be necessary to 
adapt some of the lesson suggestions 
for the calculators available. 
























































Decimal paint Final result 

| would add the numbers 
in the column for tractors 
using the key and 


the [=] key. 


How would you use a calculator 
to find the number of tractars 
used on farms in Canada in 1971? 











LESSON ACTIVITY 


Before Using the Pages 


e Direct the students’ attention to the table on page 33. Have 
students identify the names of the provinces from the 
abbreviations shown. Ask questions such as ‘‘How many 
combines were there in Manitoba in 1976?’ and ‘‘Which 
province had the most tractors?’ If possible, have students 
describe the various kinds of farm machines named. A hay 
baler (illustrated on page 33) compresses and ties hay into 
bales. A swather is a mowing machine. A combine is a 
machine for harvesting and threshing grain, and a forage 
crop harvester cuts green crops like clover and alfalfa. 

Read the word problem at the bottom of page 32. Ask 
students whether they agree or disagree with the answer 


© Question the students to determine their knowledge of and 
experience with calculators. Ask, for example, whether 
there is a calculator in the home and if so, who uses it. Ask 
for what purposes a calculator can be used. Emphasize the 
need to understand numbers and operations in order to use a 
calculator efficiently. 


Using the Pages 
© Have a student read the statements at the top of page 32. Ask 
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how many keys there are for the calculator illustrated on the 
page. Have students identify the keys for the digits 0 to 9 
and relate them to the ‘‘window’’ labeled digit display. 
Discuss the use of the remaining keys that are labeled. Note 
that the (Clear Entry) and |C](Clear) keys are not 
referred to at this time. Draw attention to the statement in 
the “‘thought cloud’’. If students have calculators, have 
them compare theirs with the calculator illustrated. 


provided and have them explain why. In this example, it is 
not necessary to name the specific numbers. To provide an 
example for which specific numbers must be named, ask, 
‘‘How many more tractors were there in Ontario than in 
Saskatchewan?’’ Write the answer on the board to illustrate 
the written format for such an example: Subtract 139 487 
from 165 623 using the [=] key and the [=] key. Note that 
the exercises on page 33 require the students to tell how 















This table shows the farm machines 
used in Canada in 1976. 



































































































































1. the number of farm machines 2. how many fewer combines there 
in Quebec were in Manitoba than in Alberta 













. the number of hay balers 
in Ontario, Saskatchewan, 
and British Columbia 


. the difference of the number 
of combines and the number of 
foraye crop harvesters 







5. the number of hay balers and 6. the difference of the numbers 
swathers in Newfoundland and of farm machines in Nova Scotia 
Prince Edward Island together and in New Brunswick 





7. the province with 8. the number of trucks 
the most farm machines 









. the number of farm machines 
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they would use a calculator; they are not required to solve 
the problems. This is suggested as a follow-up activity in 
Related Activities. 


e For some exercises such as Ex. 4, it is necessary to find two 
sums and then find the difference of the two sums because 
both addition and subtraction are required. Thus, it would 
be necessary to record the first sum before continuing to use 
the calculator. Students can indicate this by writing a 
statement such as ‘‘Write the sum’’ after the procedure for 
the first sum is described, and then proceed to describe the 
procedure for the second sum. After the students have 

- completed the exercises, have them form small groups to 
discuss their answers. With small groups each student has 
more opportunity to participate in the discussion. Results of 
their discussions may be reported later to the whole class. 





[ | | Hay | Forage crop | 
ae | Tractors | Combines |_ Swathers _balers | harvesters 
Nfld. Ae 8 6 105.0 belibet ay | 
few 5360, 1m a | tee | a8 
INS. T6631 oe a errr re 
NB 5.862 | 263 | 91 Obata wisG24| 
Que. re me 6719 1) 30012 0 | 597% 
LOnt, | 165623 | 24914 | 11598 | 37 481 ime 
Man [65176 | 23174 | 23526 | 13.900 1569 
| Sask 139487 | 61126 | 62544 | 30860] 3275 
Alta. | 109694 | 116316 | 42689 | 43944 | 31093 | 5.099 
(Bc. | 17106] 27362/ 1704 [| 3119 | 4927) 2062 | 
How would you use a calculator to find the answers to 
each of these questions for farms in Canada in 1976? Answers are given below. 


RELATED ACTIVITIES 


e If calculators are available, have the 
students use them to complete the 
exercises on page 33. Ex. 9 would 
present an opportunity to discuss what 
happens when a numeral has more 
digits than the digit display allows. 

e Have students use calculators to 
complete exercises encountered earlier 
in this unit. Have them compare the 
results obtained using a calculator with 
the results obtained without using a 
calculator. 

e Have students explain how they 
would use a calculator to solve some of 
the word problems in this unit. 

e Students may be able to find pictures 
of calculators in catalogs and consider 
the similarities and differences. 


|. Add the six numbers in the row 
for Quebec using the +] key and 
the [=] key. 

a. Subtract a3Bl74 from Ha 689 
using the [E] key and the [=] key: 

3, Add 37481, 30860, and 4947 
using the [+] key and the [=] key. 

4. Add the ten numbers in the 
column for combines using the 
[]key and the [=] key. 
Write the sum. Add the ten 
numbers in the column for 
forage crop harvesters 
using the [+] key and the [=] 
key. Write the sum. Find 
the difference of the two 
sums using the [=] key and 
the [=] key. 

5. Add 6,108, 1Aal, and 1834 using 
the [+] key and the [E] key. 


6. Add the six numbers in the row for Nova Scotia 
using the [] key and the [=] key. 
Write the sum. Add the six numbers in the 
row for New Brunswick using the[+]key and 
the [=] key. Write the sum. Find the difference 
of the two sums using the [=] key and the[=]key. 

7 Add the six numbers in the row for each province 
using the [4] key and the [E] key. 
Write each sum. Compare the ten sums to 
find the greatest number. 

8. Add the ten numbers in the column for trucks 
using the [+] key and the [=] key. 

9. Add all the numbers in the table using the 
[H]key and the [—] key. 
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Page 34 
OBJECTIVE 


Identify unnecessary information in a 
word problem 


RELATED ACTIVITIES 


@ Ask the students to rewrite some of 
the word problems in this unit to show 
too much information. Display to- 
gether different versions of a problem 
for the students to compare. 

e You may wish to have the students 
solve the problems on page 34. 

e Encourage the students to be more 
aware of problem-solving situations 
that present more information than is 
needed to solve the problem. These 
problems need not involve mathemat- 
ics. Provide opportunities for them to 
describe the situations to the rest of the 
class. 

© Some students may enjoy writing 
problems similar to those on the page 
for other students to identify the 
unnecessary information. 


LESSON ACTIVITY 


Using the Page 






Too Much Information 






Sometimes there is more information than is needed for solving a problem. 






Mr. Da Costa is counting 

the stock in his sports store. 

He counted 87 baseballs 

of one type, 12,of another, = es 

38 of another, an 
2 3) r balls.2 = # » for solving the problem. * 
How many baseballs are there? nwt tntecstase 
































(APSO ae. 
Ci bh) bh) decal dE I SEI dg 



















What information is not needed 
for solving each problem? 


1.(Kevin saved $53.50) He bought 2. Mr. Da Costa had 75 tennis rackets. 


a volleyball for $28.99 and He sold 27Ufor $19.95 each 
and 32( for $25.95 each. 


a volleyball net for $15.98. 
Then he bought 17 more. 


He plans to buy a soccer ball for 

$8.98.f How much did he spend ? How many did he have then? 
3/Carla went to five stores looking 4. Mr. Da Costa has 213 pairs of 

for a basketball./ She bought one one type of hockey skates and 


that regularly cost $12.95, 394 of another. /He also has 
but was on sale for $9.99. 412 pairs of one type of 

She also bought a basketball hoop figure skates and 362 of 
for $5.98/ How much less did 
she spend because of the sale? 


5. Mr. Da Costa had 76 badminton 6. The store opens at 9:00 a.m. 


rackets. He sold 35 of them every day(except Sunday 
(in April)and 21 It closes at 6:00 p.m. on 


The others are on sale for 
14.99.f How many are left? 
PROBLEM 
N 
SOLVING 





















































hockey skates are there? 




















Friday. How many more hours 
is it open on Friday than 
on Tuesday ? 







© Begin by asking a student to read the statement at the top of 
the page. Have the students read the word problem silently. 
Ask why the information about the soccer balls is not 
needed to solve the problem. Explain that it is important to 
read the problem carefully, more than once, to be certain 
about the question and the unnecessary facts. 


© For the exercises, point out to the students that they are to find 
the information that is not needed; they are not to solve the 


problems. After they have completed the problems, ask 


them to explain how they decided which information is not 
needed for solving each problem. They will likely relate the 
information given in the problem to the question that is 


asked. 


T 36 


Checking Up 


De 
6. 


Wl. 


10. 52478 
39 618 
92096 

. 23.540 
19 207 
8 496 
22 
Tae 


lA3 687 


. $79 365 
28 796 
$108 (61 
12 004 
18 937 
5.343 
894 
BTW 
42890 


Subtract. 
18. 837 
425 


413 
. 60 000 
2749 


By clo 
Find the result. 
28. $68 735 + $37 396 $)06 |3| 
30. 43021-2986 40035 


. 56.473 
8 192 
48 38! 

. 74.003 
72107 


| 896 


. $24 364 
WWESOS 

$ 6855 

. $20 004 
2) IDS 


$10209 


6930 


61a 
. 50 604 
45 786 


4818 


29. 
Sil 


$542.83 — $7.86 


Solve. 


32. There are 15 007 tickets 
for a circus. How many 
tickets are left after 
8529 are sold? 6U78 


. A library signed out 2538 items on 
Tuesday, 997 on Wednesday, 1642 
on Thursday, 3578 on Friday, and 
6013 on Saturday. How many items 
did the library sign out that week? |4Y 768 


$769.50 and anot 


35. 1674 of the 5106 


How many: of the 





| Related 
Exercises Pages 
TAS= 119 


S-127,.28" | 12071 21 
Ne Nea 7 pee PA P23) 


Skills 


Add one-digit numbers 
Add two numbers 

Add more than two numbers 
Subtract, no regrouping 

Subtract, regrouping 

Subtract with zeros in the minuend 
Solve addition problems 
Solve subtraction problems 



















19-22, 29|T 28-T 29 
Zo 2) 990 1 30-131 







Comments 

To help locate areas of difficulty in the students’ work, refer 
to the above chart showing the skill required for each exercise. 
Then determine whether errors are a result of copying numerals 
incorrectly, poor recall of basic facts, or regrouping incor- 
rectly. In addition exercises, students may become careless and 
regroup when it is not required, or they may forget to regroup 
when it is required, as shown in the following examples. 


45 + 338 + 4692 +7+68115 73 197 


. An artist sold one painting for 


How much did the artist receive 
for the two paintings? $946.45 


at a hospital are nurses. 


Page 35 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


8454-427 /16, 30 


3+4 





Bice Sie O) 215 








25 0 Seas al eaO 


RELATED ACTIVITIES 

e Have students demonstrate on an 
abacus a few of the exercises that 
present difficulty. 

e Provide newspapers or catalogs for 
students to cut out pictures of items 
and their prices. Display the pictures 
on a bulletin board or paste them on 
construction paper for later use. For 
practice in adding amounts of money, 
have students “‘purchase’’ two or more 
items and find the total cost. For 
practice in subtracting amounts of 
money, name a specific amount such 
as $700.00 and have students find the 
amount they would have left after 
“‘purchasing’’ one or more items. 
Students may also write word prob- 
lems that relate to pictures, for other 
students to solve. 

e Have students make estimates to 
check their answers for some of Ex. 
8-31. 

e Have students write and solve sub- 
traction problems related to the charts 
on pages 21 and 23. 


12. $648.37 
892.97 
$1541.34 
17. $473.68 
315.20 
306.42 
425.19 
Wisp! 


$9472.73 


22. $634.20 
487.63 


$146.57 
27. $800.50 
432.66 


$367.84 


$534.97 


her for $176.75. 


employees 


employees 


are not nurses? 3432 


11 1 








625 489 
+ 149 seo hee) 
874 1242 


Generally, students have more difficulty regrouping in 
subtraction, particularly when the minuend has one or more 
zeros. The second activity described in Related Activities on 
page T31 is particularly helpful because it enables students to 
concentrate on the concept of regrouping before the skill is 
applied in subtraction. It is helpful to have them write 
subtraction exercises in place-value format on graph paper. 
(Use copies of page T382 or T396.) The digits of each 
numeral can be spaced to allow room for showing the 
regrouping. Some exercises may be shown on an abacus at the 
same time. 








Unit 3 Overview 


Graphing 

This unit is relatively short and appears at the beginning of the 
book so that the concepts and skills associated with graphs may 
be used for a variety of purposes throughout the rest of the 
school year, not only in mathematics, but also in other subject 
areas. The unit begins with the use of tally charts for collecting 
and organizing information. This technique is used in the sub- 
sequent lessons on pictographs and bar graphs. A lesson on 
identifying points on a grid by means of ordered pairs of num- 
bers provides a foundation for locating points when making line 
graphs and broken-line graphs. Since graphs deal with informa- 
tion, the Problem Solving lesson is concerned with developing 
skills in finding information on maps. 


Prerequisite Skills 


@ match whole numbers with points on a number line 


Unit Outcomes 


© interpret a tally chart 

© use a tally chart to collect and organize information 
interpret and draw a pictograph 

interpret and draw a bar graph 

match points on a grid with ordered pairs of numbers 
write an ordered pair of numbers to show information 
interpret and draw a line graph 

interpret and draw a broken-line graph 

find information to solve problems 


Background 


Numbers and operations with numbers are valuable tools by 
which people can convey quantitative information to one 
another, and by which they can make important decisions con- 
cerning their activities. With numbers they can record simple 
information like scores in games, or they can report complex 
information such as the production of natural resources and 
manufactured goods, the purchase and sale of commodities, and 
other financial transactions. Numbers themselves are abstract 
concepts and sometimes are not as meaningful to some people as 
they might be. The most meaningful representation of numerical 
data is to be found in the objects themselves. For instance, if the 
number of students in a school is 983, the magnitude of that 
number is most obvious when all the students are assembled in 
one place. Similarly, an airplane may be reported to be worth 
$3.5 million, but the brief way of showing that amount provides 
little impression of the actual size of the number. Graphs provide 
a visual means of showing numerical data in such a way that 
more meaningful concepts are given to the abstract numbers 
represented. Graphs also make interesting comparisons of re- 
lated data possible. 

Graphs offer systematic ways of organizing, classifying, and 
recording information. One of the first steps in constructing any 
graph involves collecting and organizing the data. Frequently a 
simple tally system is used to record the items in one or more 
categories. Tallies are usually grouped in fives and are counted 
by fives and ones to determine the number of items. A tally 
showing TH.||| would represent eight items, for which the nu- 
meral 8 would be written. For the abstract number to be shown 
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on a graph, several things must be considered, the first of which 
concerns the type of graph best suited for the nature of the data. 

The pictograph is probably the most realistic because pic- 
tures, or representative symbols, show not only the quantities 
but also the nature of the data. Pictures or symbols are used 
either on a one-to-one basis to real objects or on a one-to-many 
basis. A pictograph, therefore, requires an explanatory state- 
ment called a key to establish and to reveal this relationship. The 
key for the following pictograph indicates that each symbol rep- 
resents 100 cars. The unit value of <2 is 100. Multiples of the 
unit value of a symbol are easily shown by a number of whole 
symbols, and other numbers are either rounded to the nearest 
multiple or are represented by parts of symbols. In the picto- 
graph, the number of cars in the parking lot on Wednesday is 
represented by six symbols which may indicate exactly 600 cars 
or about 600 cars, for example, 590. Similarly, half a symbol 
may represent from 38 to 62 cars. Pictographs are less precise 
than other types of graphs, but they are visually attractive and 
are usually easy to interpret. 


Cars in the Parking Lot at Noon 


Monday IO OO 
TS SS SS = 
Wednesday | “DD AER i oD gett 
Thursday |} “oc Sa Lee ES | oR Nee 
PIP DDDDowooed 
VIP DDDDoDowowae 
Eachi> represents 100 cars. 















Tuesday 














Friday 
Saturday 





Bar graphs may be used to show various kinds of information, 
but they are probably best suited for showing static, or unchang- 
ing, data. They are also easily interpreted for making compari- 
sons between two or more of the categories represented. There 
are both vertical and horizontal bar graphs. For a vertical bar 
graph, the numerical scale is on the vertical axis, increasing 
from the base line upward. For a horizontal bar graph, the nu- 
merical scale is on the horizontal axis at the bottom, increasing 
from left to right along the base line. Names of items, dates, or 
categories are associated with the bars on the other axis in each 
of the two types of bar graphs. As stated, it is relatively easy to 
make visual comparisons on bar graphs, because the proportion- 
ate lengths of the bars represent the numbers graphically. 

A line graph is sometimes used to show a constant relation- 
ship between two items, such as distance and time, or the total 
cost for several items at a specific price. The line joining points 
on the grid in this type of graph begins at the lower left and 
extends to the upper right, since the two scales both begin at 0 in 
the lower left corner. 

Broken-line graphs are used to show progressively changing 
relationships between two items, such as the temperature at reg- 
ular intervals of a day, or the weekly sales at a store for part of a 
year. Usually in such graphs there is a numerical scale on the 
vertical axis, and dates or intervals of time on the horizontal 
axis. Since the relationships show variations, the progression of 
line segments from one point to the next point makes a broken 
line, rather than a straight line. 

Both the line graph and the broken-line graph require skill in 
plotting points on a grid. Points where lines intersect on a grid 
can be accurately named by using pairs of numbers, one from 


each of two adjacent edges. To avoid any uncertainty as to 
which point is intended, it is universally accepted that the first 
number of an ordered pair of numbers refers to the horizontal 
distance from the starting point, and the second number refers to 
the vertical distance from the same starting point. In an ordered 
pair of numbers, order is important — count over first and then 
up. Thus, (3,5) names point A and (5,3) names point B. 


A 
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The reading of graphs requires examination of three features: 
the title of the graph; the names, categories, dates on one of the 
axes or the meaning of the numerical scale shown; and the 
meaning of the scale on the other axis. Sometimes it is necessary 
to interpret positions which lie between numbered lines on the 
grid, in which case the size of each interval on the scale also 
needs to be taken into consideration. 

Drawing graphs is much more difficult than reading them, 
because a number of decisions have to be made after the infor- 
mation has been collected: What kind of graph — pictograph, 
bar graph, line graph, or broken-line graph — will best represent 
the data? What title describes the content briefly and accurately? 
What headings or categories should be shown and how should 
they be named? What scales and intervals, or what symbols are 
to be used? Of these, the last is probably the most difficult. On a 
pictograph, poorly chosen symbols and unit values for them can 
result in either too many (few) symbols or an inability to adapt 
the symbols to represent numbers between multiples of the unit 
values. For example, the pictograph shown would involve too 
many symbols if each symbol represented 50 cars. On the other 
hand, it would be awkward to represent 50 cars if the unit value 
for — were 150 cars. Similarly, poorly chosen intervals on 
scales can result either in bar graphs and line graphs that are too 
large to be shown completely, or in graphs that are too small to 
show differences in the data. To develop skills for making 
graphs, students require much experience in examining and in- 
terpreting good graphs of all types and in actually making them. 

Most students at this level have probably had experiences with 
maps, particularly road maps, but they may not have used all the 
features of a map. This unit includes a lesson on locating places 
on a map. As with graphs, maps generally have two scales along 
the edges which identify rows and columns of regions on them. 
Letters are usually associated with one scale and numbers with 
the other, so that by using one symbol from each scale a particu- 
lar region can be located. Whereas, with a grid there is an 
ordered pair of numbers to identify a point, on a map the order of 
the two symbols is not significant and it is a region, rather than a 
point, that is identified. 


Teaching Strategies 


Although this unit on graphing is relatively short, the varied 
activities of collecting and organizing information and of prepar- 
ing graphs to display it are time-consuming. Besides, the work 
with graphs requires a considerable amount of discussion to help 
the students to understand the basic elements of graphs and to 
develop the necessary skills of interpreting and making graphs. 


Since any discussion is more beneficial if the number of par- 
ticipants is relatively small, it is recommended that the class be 
divided into small groups. Basic computational skills are not 
needed in much of the work with graphs, so students with differ- 
ent abilities may be grouped together. It is probably more impor- 
tant that members of groups be co-operative with one another, so 
that joint efforts and discussions may be beneficial. If there is a 
balance of both leaders and followers in each group, students 
can learn good social work habits from one another. 

The guidance of the teacher in the activities and discussions is 
important in the development of meaningful concepts and skills 
in graphing. While the teacher is working with one or more of 
these small groups, others may be assigned exercises to maintain 
basic skills in addition, subtraction, and numeration, which were 
developed in the first two units. The Keeping Sharp feature on 
page 45 may be supplemented by other exercises, such as those 
on page 328. Some of the Related Activities from this unit and 
from the preceding units may also be used to organize profitable 
activities for the groups which are not engaged in making 
graphs. 

Before the students reach the lesson on pages 40 and 41, it 
may be advisable to review briefly the two ways of recording 
time. On page 41 the notation shown is on a 12-hour basis, 
whereas on page 46 it is on a 24-hour basis. A few exercises 
relating the two notations should be sufficient to review the 
students’ previous understanding of them. 

Although the formal work with graphs is confined to Unit 3 in 
Starting Points in Mathematics 6, the teacher should use occa- 
sions during the rest of the school year for the students to study 
graphs which appear in newspapers and magazines, and also to 
apply their skills of graphing to portray information from other 
subject areas, particularly from science and social studies. 


Materials 


a list of the members of the class for each student (optional) 

large sheets of paper and colored construction paper (optional) 

a straight edge and copies of pages T 396 and T 397 for each 
student 

an unmarked 10-by-10 display grid 

chart paper (optional) 

a thermometer 

a red pencil, a blue pencil, and a green pencil for each student 

a map of Canada, maps of your province or territory 


Vocabulary 

tally chart broken-line graph 

tally line segments 

survey index 

pictograph legend 

bar graph kilometres per hour, km/h 
horizontal line hour, h 


vertical line minute, min 

grid second, s 

ordered pair metres, m 

plot a point degrees Celsius, °C 
line graph lire, drachmas, rands 
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Pages 36-37 
LESSON OUTCOME 3. GRAPHING 


Organizing Information 


Interpret a tally chart; use a tally chart 


to collect and organize information Reginald spent a day at the airport counting 
the airplanes from each airline. 


Materials 
a list of the members of the class for 
each student (optional) 


Vocabulary 
tally chart, tally, survey 


Working Together 
6. 


Number of vowels 


Z/Z : 


Tally 







= 
= 
= 


5 
< 
o 






He made a tally chart 


in another chart, he 
used “Other” to group 
the airlines that had 

just one airplane landing. 


Tally Chart 





pest HH II to show the information. 
(ct ul hvac eis Soe 

Exercises Airline 

a. 


Tally |Number of 


airplanes Table of Information 





a 
x 


Tally Number of students 





Quehecair 


Sc na + 





Air Canada | RE POP Rivling | Number of 





' airplanes 


{ 
| 
(hae 


Air France 








Lufthansa 


Ouebecair 





Ee 
Ww | 9 2 


Royal Air Maroc 
Alitalia 





See 


LCP Air 
| Alitalia 












| Eastern Provincial 


Finnair 





f 


| Eastern Provincial | 
| Finnair 





Olympic 


g 
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LESSON ACTIVITY 


Before Using the Pages 


e Ask students to name four methods of transportation. Write 
their suggestions on the board. Ask each student to name 
her/his favorite method of transportation. Have ten 
students in turn show a tally on the board for her/his 
preference. As they do, watch to see whether a student 
marks the fifth stroke across the previous four strokes. If 





Other 








=o! GO| Rot pai ho] a) as) | 


WWI NN | 











their country of origin, for instance, CP Air originated in 
Canada. ; 

Read the statement at the top of page 36. Point out that 
using a tally chart to record the number of airplanes from 
each airline allowed Reginald to record each airplane as he 
saw it. Have the students read the tally chart. Then compare 
the tally chart and the table of information. Ask the students 
why they think the airlines with just one airplane landing 
were grouped under ‘‘Other’’. 


not, introduce the symbol TH to show that it facilitates Working Together: Ex. 1-4 provide practice in interpreting a 


counting the tallies by fives. Ask students. to use this 
method to represent the numbers eight, ten, and twenty-two 
on the board. Explain the meaning of tally and tally chart. 


Using the Pages 


¢ The photograph can motivate a discussion of air travel. For 
example, ask students to tell whether they have travelled on 
an airplane and if so, what airlines they have used. Ask 
them to name different airline companies and to indicate 
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tally chart and in using the information for calculations. 
Have several students explain their answers for Ex. 5. For 
Ex. 6, guide the students as they list the vowels in a tally 
chart and record each tally. Emphasize that making the tally 
chart involves beginning at the headings for the columns of 
the table of information and recording a tally for each 
vowel as it occurs, rather than counting all the a’s, then all 
the e’s, and so on. 


Working Together 
From Reginald’s tally chart, tell 


1. how many airplanes 
there were from Air Canada 
and CP Air together. |5 
. how many more airplanes 
there were from Quebecair 
than from Olympic Airways. Q 


From Reginald’s table of information, 


5. tell the meaning of “Other” 
in the “Airline” column. 


the airlines that had just 
one airplane landing 


. how many airplanes there were 
from the three airlines that 
used the airport most that day. 20 


. how many fewer airplanes 
there were from Finnair 
than from Air France. 3 


. find how many there are of 
each vowel. Use a tally chart. 
A tally chart is shown 
on page 210: 


RELATED ACTIVITIES 


@ Have each student use a tally chart to 
make a survey of her/his choice, for 
example, recording the months of their 
birthdays or the favorite sports of their 
classmates. Also, have them tally the 
number of words with one letter, two 
letters, three letters, and so on, for one 
page in a book. Begin a display for 
Unit 3 with these tally charts. The 
charts may be used for drawing picto- 
graphs after completing pages 38 and 
39 and for drawing bar graphs after 
completing pages 40 and 41. 


Exercises e Tally charts can be used to record 
the results of probability experiments. 
Some examples are as follows: flip a 
coin and use a tally to record each time 
it lands ‘‘heads’’ and each time it lands 
Nae NO ee ‘‘tails’’; toss a die and record the result 
Mee : ESE ASF ml of each toss; rotate a number spinner 
ie students 9) 4 7 & 8) q 4 a it P 
results. 
See) TH | df A tally chart Ane ALL ete ; 
a are ii . Make a tally chart js shown on Have several pairs of students try 
to show this information. page 140 the same experiment and ask them to 
plogkey Hee How many students had a heir tally ch The inf 
SET sein wok mrs. compare their tally charts. The infor- 
es Dales RRO usedtere aie uaa d mation in the tally charts may be 
ac f i t A : 
-Whiel, mark. was displayed in graphs after the appropri- 
Volleyball ? received most often? 7 , 
ate lessons on graphing have been 


completed. 


iE 
e 


This chart shows the marks 
out of 10 that the students in 
Nick’s class received on a test. 


Freda made a survey of the 
favorite sports of 29 students. 


1. Count the tallies and 
complete her tally chart. 7 








Sport Tally 





























Swimming | é . How many more students received 
Other ; sl a mark of 9 than a mark of 8? } 




















W 
ie) 
8 
2 





Jay made a survey of 31 sttidents to find out which of the 
following kinds of movies they like best: science fiction, 
western, horror, detective, spy, or comedy. 





7. Use a tally chart to make a survey 
of the favorite kinds of movies 
of the students in your class. 
Answers. will vary. 


6. On a tally chart, 
show what you think 
the result would be. 
Answers. will vary. 





pureoves 
eee 





Encourage the students to discuss the results of their 
surveys and to explain how making a tally chart facilitates 
conducting a survey. 


Exercises: Ex. | deals with the skill of interpreting a tally chart. 
Ex. 2-5 involve making a tally chart from given 
information and interpreting the chart. You may wish to 
have the students complete Ex. 6 on a separate piece of 
paper so that the results can be displayed and compared. 
Because the exercise states ‘‘show what you think’’, 
differences in these tally charts are to be expected. 

For Ex. 7, each student may prepare a tally chart on a 
separate sheet of paper showing her/his name at the top of 
the page. The sheets may be circulated to enable the 
students to mark tallies on one another’s sheets. The 
students may enjoy preparing tally charts and then 
conducting surveys in which they ask each student in the 
class which kind of movie he/she likes best. A list of the 
members of the class may help students to record who they 
have interviewed. You may prefer to write the headings on 
the board and have each student, in turn, mark a tally. 
Students can copy and then complete the tally sheet. 


Assessment 


This chart shows the baseball scores for Alice’s team during the 
last three years. 


OT ROM SanO se3 £8 a 10) 
BBO lt apSt0. 5, 453 


ee eS ee SCE hate 
1. Make a tally chart to show this information. shown above. 





2. Which score was achieved most often? 6 


3. Which score was achieved least often? 9 
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Pages 38-39 
LESSON OUTCOME 


Interpret and draw a pictograph 






Pictographs 







One day after school, Yolanda made a survey 
of the traffic at the corner near her school. 
She made a tally chart to show the number 
of vehicles coming from each direction. 






Materials 
large sheets of paper and colored 
construction paper (optional) 





Vocabulary 
pictograph 


Prerequisite Skills 
Use a tally chart to organize informa- 
tion; interpret a tally chart 


Checking Prerequisite Skills 
This chart shows the grades received 














































by students on a test. ‘Direction _ ——Tativ4y aig “i "Number of vehicles 
ACBAAB West tors [Ne went hoa tee 
DABCCA est * | MMe) «OOP Mla tance 
BBBCDA | North | mu LB oHaM ben ll 
BeD* AT BUBTE South | THORCHCTAIRTRORIH oe Aree ig taal 















1. Make a tally chart to show this 
information. 





Then she drew ' Yolanda used 
a pictograph 
to show the information 


in a different way. 






6 {oO represent 3 to 7 vehicles, and 








2. Which grade was received most 
often? B 


I 
Tally |Number of grades 
W 


THK I! 


Ee Nan . 
LO” fo represent 8 to 12 vehicles. 






Traffic on Octaber 1 











Direction 


West 









eon ee FR a 
of vehicles } SD stands for 10 vehicles. 

















oN Co 


iN f en f 












North 


South OO? 















A 
B 
Cc 
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number of items, but a pictograph shows an approximate 
number of items. Point out that one advantage of a 
pictograph is that numbers of items can be compared 
quickly. 


LESSON ACTIVITY 


Using the Pages 


© Many students have likely encountered the concept of a graph 


in previous work. Usually, it is easier to interpret Working Together: Remind the students to use the pictograph, 


information from a graph than from a tally chart. Have a 
student read the statements at the top of page 38. Then 
discuss why a tally chart is useful for recording the 
information. Ask the students to count the tallies to check 
the number of vehicles recorded for each direction. 
Introduce the word pictograph and point out that picto- 
graphs involve a symbol to represent a specific number of 
items. Discuss the use of half a symbol to represent 
approximately half the number represented by a whole 
symbol. Have the students note that the symbols in the 
pictograph are aligned vertically. Draw attention to the fact 
that a pictograph should always have a title. Have the 
students compare the number represented in the pictograph 
for vehicles from each direction with the number shown in 
the tally chart. Emphasize that a tally chart shows the exact 
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not the tally chart, to complete Ex. 1-4. Discuss the reason 
for the use of the word ‘‘about’’ in Ex. 3 and 4. Emphasize 
that an exact number cannot necessarily be obtained from a 
pictograph. 

You may wish to use a large sheet of paper to develop the 
graph for Ex. 6 and 7 with the students at the same time as 
they prepare their own graphs. For Ex. 6, remind the 
students that half a symbol can be used and discuss the 
advantages and disadvantages of having one symbol stand 
for each of the numbers given. Lead the students to realize 
that using one symbol to stand for 1 stamp or for 10 stamps 
would require too many symbols for the pictograph. 
Establish that representing 100 stamps with one symbol 
would result in difficulties for showing 225 stamps, 376 
stamps, and 175 stamps. Point out that if each symbol 


Working Together 


From Yolanda’s pictograph, tell 


1. the direction from which 2 
the most vehicles were coming. ©ast 
. about how many vehicles a 
were coming from the north 


and from the south in all, 7A than from the west. 


Five students collect stamps. lan has 251, Tim has 305, 
Hilda has 225, David has 376, and Betty has 175. 


5. What symbol would you use to show 
Hyselformatian in, 4 picrearaph 7 
7. Draw the pictograph using 


hole symbols. and, half bols. 
ry pic oqraph is Shown on page T368 


Exercises 


8. Write a title for 
your pictograph. 
Oiher ans 


Barb drew this pictograph 
to show how many hockey 


1. wh 
cards each student has. PINE CS nee tinets 


hockey cards. Pam 





Person| Number of hockey cards 


Gus | [Bl (eel fal bi 
eam | i Gil Bl el 
aa A 


@ stands for 20 cards. 








cards Gus has. 











. about how many 
hockey cards Bob 






































cards Bob 














. the direction from which 
the fewest vehicles were coming. North 


. about how many more vehicles 
were coming from the east 


2) 


6. Would your symbol stand for 
1, 10, 50, or 100 stamps? 50 


Stamp Collections 
her answers are possible 


From Barb’s pictograph, find 


. about how many hockey 


and Pam have together. 


. about how many more hockey 
has than Barb. 39 


RELATED ACTIVITIES 


e@ Have the students conduct a survey 
of their choice, or use tally charts 
prepared earlier for the activities on 
page T41, and prepare pictographs. 
Display the pictographs. 

e Ask students to cut examples of 
pictographs from magazines and 
newspapers and to include them in the 
display. Help them to interpret the 
information shown. 

e For practice in interpreting picto- 
graphs, display. the pictographs made 
for the first activity suggested above or 
for Ex. 5 or 7 on page 39. Ask each 
student to write on a card several 
questions about one of the pictographs 
and to pin the card beside the picto- 
graph. Other students may take cards to 
their desks, answer the questions, and 
return the cards. 


‘S 
Student | Number of stamps 


AOO 








This chart shows 6 countries from Britain 65 000 


Hong Kong 25 000 





which immigrants came to Canada 


U.S.A. 50 000 |India 


20 000 





in 1973 and 1974. Each number has 


Portugal 30000 |Jamaica 








20 000 








been rounded to the nearest 5000. 


5. Draw a pictograph to show this information. 
A pictograph Is shown on page 136 


Make a survey to find the favorite hobbies 
of the students in your class. Answers will vary. 


6. Use a tally chart 7. Draw a pictograph 


to collect the information. 


stands for 50 stamps, the number of stamps collected by 
each student can be represented satisfactorily with symbols 
and halves of symbols. Guide the students as they prepare 
the headings and the title of the pictograph for Ex. 7. 


Exercises: For Ex. 5, discuss why using a symbol to stand for 
10 000 immigrants is a better choice than 1000, 5000, or 
20 000. The students may enjoy discussing the results of 
their survey for Ex. 6 and 7. Have several students explain 
the symbols they chose for Ex. 7 and their reasons for 
selecting the number their symbols would represent. You 
may wish to have the students work in small groups for Ex. 
6 and 7. The graphs may be prepared on large sheets of 
paper, using symbols cut from colored construction paper. 
The pictographs can be displayed for several days. 


Assessment 
Anita drew this pictograph to show how many students are in 
each grade at her school. 


= Use whole symbols 
* and half symbols. 


to show the information. 





2) stands for 20 stamps. 





Students at Briarwood School 


| Grade | Numb 
Seating ex 
eA 


* stands for 20 students. 


2 
aw 





1. Which grade has the most students? | 

2. About how many students are in Grade 5? 50 150 
3. About how many students are in Grades | and 2 together? 
4 


. About how many more students are there in Grade 3 than in 
Grade 4? \0 


Four students collect coins. Sam has 80, Brianne has 71, Sue has 
35, and Ned has 49 coins. A pictograph is shown above. 


5. Use whole symbols and halves of symbols to draw a 
pictograph to show this information. 
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Pages 40-41 
LESSON OUTCOME 


Interpret and draw a bar graph 


Materials 

a straight edge and graph paper (use 
copies of page T 396 or T 397) for-each 
student 


Vocabulary 
bar graph, horizontal line, vertical line 


Working Together 
3 
Children in the Apartment Building 





4-10. 
Children in the Apartment Building 


Number of families 
CO-—-DWLFUO WO 


0 | a 3 4 iS 
Number of children 


LESSON ACTIVITY 


Using the Pages 


Bar Graphs 


Ken counted the different kinds 
of bicycles in the bicycle rack. 


He made a tally chart 


fo shaw the number 


of each kind of bicycle. 





Kind of 


| coaster 


3-speed 


Then he drew a bar graph 
to show the information 
in a different way. 


Bicycles in the Bicycle Rack 


bicycles 





mo 





HET 


7 
10 


ar of bieycles 








: 1Q-speed 


Each vertical bar stands for . 
a different kind of bicycle. 


THE IH 























Numbe 
ones SN Cones ey A OO) 


3- 5- 10- 
speed speed speed 


» Coaster 


Kind of bicycle 





that bar graphs can often show the number of items more 
accurately than pictographs. 


Working Together: Ex. 1 and 2 require the students to interpret 


e Use the photograph to motivate a discussion about bicycles. 
Ask students whether they have bicycles and what kind of 
bicycles they have. Ask how many other bicycles each 
family owns and how the bicycles are alike or different. 
Introduce the statement at the top of the page. Have the 
students suggest why Ken might wish to count the different 
kinds of bicycles. Ask how the making of a tally chart 
would help him count the bicycles, and then discuss the 
tally chart. Introduce the term bar graph and ask the 
students why they think the graph on page 40 is called a bar 
graph. Discuss the title, the headings, the scale, and the 
fact that the bars are equally spaced and have the same 
width. Ask for the number of each kind of bicycle shown in 
the bar graph. Have the students note whether the 
information shown in the tally chart is identical to the 
information shown in the bar graph. Then ask them to 
compare bar graphs and pictographs. Lead them to realize 
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a bar graph. For Ex. 3, review that the tally chart on page 
40 is organized to show the kinds of bicycles and the 
number of each kind. Have the students show the 
information given in the chart in a similar way: families 
with 0 children, 1 child, 2 children, and so on. Then remind 
them that making the tally chart involves marking a tally for 
each item in the chart given for Ex. 3, rather than counting 
the 0’s, 1’s, and so on. 

Ex. 4-10 outline the steps for drawing a bar graph. 
These steps will be helpful when the students are 
completing other bar graphs. For Ex. 5 and 6, have the 
students refer to the bar graph on page 40 as a guide. Ask 
students to explain horizontal line and vertical line in their 
own words. Point out that the groups are shown along the 
horizontal line and the scale for the number in each group is 
shown along the vertical line. Ex. 10 reminds the students 
that, like pictographs, bar graphs also require a title. 


Exercises: For Ex. 6, 


Number of books read 
OF— aN 1G) Or Op] 


Working Together 
From Ken‘s bar graph, tell 


1. which kind of bicycle was 
the most common. 5-speed 
the least common. Coaster 


2. how many more 10-speed bicycles 
there were than 3-speed bicycles. | 


This chart shows the number 
of children in each of 30 units 


of an apartment building. 





1 2 ae vi 
o 2 D 
0) ws 





1 
a 
Cm 40g 


. Make a tally chart to 
show this information. 


Exercises 


This bar graph shows the number of 
cars owned by each of 20 families 


iF 


A tally chart is shown on page THY | 5 


To draw a bar graph using the 
information from your tally chart, 
4. draw lines like this. 
A bar graph for 
Ex. 4-10 is shown 
on page T44 
5. Label the 


horizontal line 
[° show what 
it represents. 


. Label the vertical line 
to show what it represents. 


. On the horizontal line, place 
the names where you will 
draw the bars in your graph. 


. Mark the vertical line with 
numbers to let you show the 
information in your tally chart. 


. Complete the bar graph. 
. Write a title for your graph. 


example on page 36. 


Assessment 


Ryan and his friends made a bar graph to show the number of 
books they read during October. 


T 
ti 


10 


co 


Cars 

in Muriel’s 
Apartment 
Building 


Number of families 








Dra nwoftfan wn wo 








1 2 
Number of cars 
rom this bar graph, find 





how many families have 1 car. 10 
. how many families have no cars. 6 
. how many families have 

at least 1 car. 14 
. how many more families have 

2 cars than have 3 cars. 2 


his tally chart shows the 
mes at which 29 students 


went to bed one night. 








8: 30 | 9:00 | 9:30 | 








wi) | WL 





5, 


Draw a bar graph to 
show this information. 
A bar graph is shown on page 1368 


Make a sutvey of your classmates 
to find out their favorite books, 


T 


6. 


the students may be interested in 
predicting their classmates’ favorite items before beginning 
the survey. During the survey, it will probably be necessary 
to include other choices in the lists. After making the tally 
chart, but before drawing the bar graph, choices that are 
listed only once can be grouped under ‘‘Other’’ as in the 


Books Read in October 


Ryan Hannah 


Name 


V shows, animals, or foods. 
Use a tally chart to Answers will vary. 
collect the information. 


. Draw a bar graph to 
show the information. 





RELATED ACTIVITIES 


e Have students draw a bar graph to 
display the information shown in a 
pictograph on pages 38 and 39 or for 
the first of the Related Activities 
described on page T43. Then have 
them compare the two kinds of graphs. 
© The Related Activities on page T43 
can be adapted for bar graphs. 

e Challenge students to draw a double 
bar graph such as the following. 


Our Favorite Colors 


girls 


Number of students 





Oo- NW FOOD 


Red Yellow Blue Orange Green 
Color 


Another possible topic for a double bar 
graph is favorite sports. 


Trips to the Library 


4, During the Fall Term 
\\ 
e 0 
ad 
= 8 
eS 7 
ie 6 
5 
eu 
33 
an 
\ 
: E et er 
Vv Uv 
0 = a 0 we 
oO Cc Q O T= 
<x a Y uw) 
ao O 
Name 


1. How many books did Hannah read? 6 
2. How many books did Leah and Gordon read in all? \O 


3. How many more books did Gordon read than Ryan? 3 


This tally chart shows the number of times each student went to 
the library during the fall term. 


Adam 
Bernice 


Cecile 
Dan 





4. Draw a bar graph to show this information. 
A bar graph is shown above. 


Gordon Leah 
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Pages 42-43 
LESSON OUTCOME 


Match points on a grid with ordered 
pairs of numbers 


Materials 

an unmarked 10-by-10 display grid; 
copies of pages T 396 and T 397 and a 
straight edge for each student 


Vocabulary 
grid, ordered pair, plot a point 


Prerequisite Skills 
Match whole numbers with points on a 
number line 


Checking Prerequisite Skills 
For this number line, 


A B C 
0 2 4 6 8 


1. what point matches 4? B 
2. what number names point C? 7 


5— 8. (Assessment) 





LESSON ACTIVITY 


Before Using the Pages 






Ordered Pairs of Numbers and Points on a Grid 







Each point on a grid can be 
matched with a pair of numbers. 











To match point A with a pair 
of numbers, count over 3 and up 4. 





Point A matches (3, 4). 








(3,4) is an ordered pair of numbers. 


vertical number line 


















Each ordered pair of numbers can be 
matched with a point on a grid. 















6 £1.) 2) 8 ee See 


To match the ordered pair 
horizontal number line 


(4,3) with a point on the 
grid, count over 4 and up 3. (3,4) is the same pair of numbers 
as (4,3), but it is a different 

ordered pair of numbers. 








(4,3) matches point B. 






Working Together 






For the points on this grid, complete the chart. 













































































































fe eo eae ate a | Count | Count Ordered | 
6 | i i over eo aus pair 

we) ale iBeah. ‘ i ? ? ? 
5 @ 1 aD 1 | point Cc 2 IF i a De 6,2), 
ad el Menza) post D Peres 209 ?(6,4) 
3 + beet ae oe toot — = at = | 

tour : ? ? ? 
; 1 ic ioe 3. point E iy Maeeeae Bee (3,0) 
1 So = Give the ordered pair of numbers that matches 
atte home| 

Cg tT 23 46 6 7 4 point F. (7,7) 5. point G. (0,5) 







Use graph paper. Draw a £ You plot a point when you 4 
horizontal number line and + draw a dot on a grid for : 
a vertical number line *. an ordered pair of numbers. Q 
starting from the same point. “siti G2 of lett gh eRe oe EE 

Then plot each of these. « 


LS, 1) Thi OLE) Sy) 8. R(3,3) 9. S(0, 4) 10. T(4,0) 
Plotted points are shown on page T 368. 
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for the grid. Ask students to count ‘‘over’’ and “‘up’’ to 
describe the location for each of several points on the grid. 


Using the Pages 


e Display an unmarked grid and tell the students that it e Direct the students’ attention to the grid. Point out the 
represents a map. Mark point Y on the grid and write ‘‘You horizontal number line and the vertical number line. The 


are here’. Also, mark 4 
point X on the grid. Ask | : 


students to describe how 





to go from point Y to : 
point X by following lines ° 
on the grid. The students 
will conclude that many “ 
different paths are possi- : 

—- 


ble. Lead them to suggest | 
that if there is an agree- Y} 


OOS 00 COSS 8 OHSS SOOSO 
e 






first part of the worked example shows how to find on a 
grid the point corresponding to a given ordered pair of 
numbers. Lead the students through this portion of the 
example, and have them trace the path to Point A along the 
red arrows. Emphasize that it is important to count over 
first for the first number and then up for the second number. 
Explain that the term ordered pair of numbers means a pair 
of numbers for which the order is significant. Point out how 
an ordered pair of numbers is written. 

The second part of the worked example shows how to 


ment on how to reach the You are here. find the ordered pair of numbers corresponding to a point 
point, there will be only one possible path. Introduce the that is marked on a grid. Have the students begin in the 
procedure of always counting over and then counting up to lower left corner of the grid, count over, and then count up 
reach point X. Label the horizontal line and the vertical line along the blue arrows to locate Point B on the grid. 


T 46 


Exercises 


RELATED ACTIVITIES 


e Ask the students to draw a simple 





picture or a geometric shape on a grid 





Give the ordered pair 
of numbers that matches 


so that each vertex of the picture is at 





» point $.)45,4)' 2. 


an intersection of two grid lines. Then 





point T. (2,1) 


have them list the ordered pairs of 





. point U. (9,6) 4. 
. point w. (0,7) 


point v. (8,8) 
6. point x. (4,9) 


numbers for the vertices in sequence. 





8. point z. (1,4) 


. point Y, (7,0) 


Have the students exchange the lists of 





ordered pairs of numbers (but not the 





Use graph paper. Draw a 


pictures), plot the points on another 





horizontal number line and 
a vertical number line 


grid, and join the vertices in sequence. 











starting from the same point. 
Then plot each of these. 56 
9. A(4,5) TOS BiG 2) til C(Saa) 
14. F(3,10) 15. G(O, 2) 16. H(2,0) 


19. 8,0) 6, 6) 
Botte points ou eer on eae Mito, es, 

















128 D(9. 3) 
17. J(8,5) 
22. P(0,1) 











Compare the two pictures — the 
original from which the ordered pairs 








Gina and Luke have two of these 





charts each to play the game. 


ee ee of numbers were listed and the other 
13. E(2, 2) drawn from the ordered pairs of 

18. K(5, 8) numbers. 
23. Q(10, 9) e Give the students a list of ordered 
pairs of numbers that form a pattern, 
such: as w(1..3) 6(2, 1), (3:4) 944.2): 





Each marks a fleet on one grid: 


(5,5), and (6,3). (Note that the pattern 





of the first numbers is 1, 2, 3, 4, 5, 6, 





1 carrier (4 squares); 





2 submarines (3 squares each); 





3 destroyers (2 squares each); and 


Poe 
Pere 





4 torpedo boats (1 square each). 











They take turns. Each fires 


points on the ord and then record the 





— J) “Go, =) (Gal ox, 00 Zaye 























three shots by naming three 
ordered pairs. After these shots, | 
the other player names any ships 
that were hit. Each uses the 
second grid to record the shots 
against the other player. 


ale (Si, ), 
two shots missed. 


The player who names all 
the squares used by the other 
player's fleet is the winner. 


Play this game with a classmate. 





Working Together: Ex. 1-5 involve finding the ordered pair of 
numbers that matches a point on the grid. Ex. 3 and 5 have 
zero aS one number in the ordered pair. Explain that Ex. 3 
involves counting over 3 and then counting up 0. Ask a 
student to explain Ex. 5 in a similar way. 

For Ex. 6-10, the students are to prepare a grid and plot 
the point for each ordered pair of numbers. Provide each 
student with a copy of page T 396 or T 397 and a straight 
edge for Ex. 6-10 and help them prepare the grid. Ask 
students to explain what is meant by plotting a point. 


Exercises: Give each student a copy of page T 396 or T 397 and 
ask them to use their straight edges to prepare the grid for 
Ex. 9-23. 


Try This: This game involves locating a square region on a grid 
by naming an ordered pair of numbers. It is important to 
note that each ordered pair of numbers refers to a square 
region, not to a point; for this reason, the numbers along the 
number lines begin at 1, not 0. Locating a square involves 
counting over for the first number and up for the second 


number. 





A ee) (ey Th ce} ‘Si |KO) 


Luke has hit my carrier 
but the other 





=—=N @ £ Uo +a Oo-o0°O 








ordered pairs for the extended pattern. 
Ask the students to create and then 
extend other patterns on a grid. 

@ Geoboards with nails in a square 
array can be labeled to represent a 
grid. Students may work in pairs with 
each student placing a rubber band 
around several nails. Then they may 
exchange geoboards and list the or- 
dered pairs of numbers for the nails, in 
an order that shows the shape made 
with the rubber band. 


Ask the students to point to the square for the ordered 
pair of numbers (8,4). Then discuss the instructions for the 
game. Ensure that the students understand that the squares 
for a ship must be in line horizontally, vertically, or 
diagonally. 

For one game, each player needs two copies of page 
T3896" 


Assessment 


Give the ordered pair of 
numbers that matches 


2 
1. point A. (3,3) 2. point B.(5,!) 
3. point C. (0,2) 4. point D. (1,0) . 





Use graph paper. Draw a horizontal number line and a vertical 
number line starting from the same point. Then plot each of 
these. The plotted points are shown on page TH6. 


55: \P956) 6. Q(2,2) 7 aR(0;3) 8. S (4,1) 
T 47 


Pages 44-45 
LESSON OUTCOME 


Write an ordered pair of numbers to 
show information; interpret and draw a 
line graph 


Line Graphs 





Kelly and her parents 


went to Rome by airplane 
at 800 km/h (kilometres per hour). 


She made a table of ordered pairs 






Then she drew a line graph 
to show the information. 







Distance Flown 




































































































= a 
Materials to show this information. $ 4800 
; : E 4000 
an unmarked 10-by-10 display grid: et ole BSc pee = 
: of hours in kilometres pair ~ 3200 
copies of page T396 or T397 and a : Sexy 
straight edge for each student |_ om ang ia. 8 00) 8 1600 
2 1600 (2, 1600) S 
sig 2 800 
Vocabulary 3 2400 (3, 2400) aR 
line graph, kilometres per hour, km/h, 4 3200 (4, 3200) | MNO Bei? wes eee 
hour, h, minute, min, metres, m, eee 000 Oe) PRAT aso 
second, s, lire, drachmas, rands 6 4800 (6, 4800) 


























Prerequisite Skills 

Match points on a grid with ordered 
pairs of numbers Working Together 
Checking Prerequisite Skills 
Give the ordered pair of numbers that 
matches 


1. point A. (5,3) 2. point B. (4,0) 


1. how far the plane 


flew in 5h (hours) 


3. Make a table of 6 


information from your 


5. Label the horizonta 





0 
Dll a ee aed. 5 


7. Mark the horizontal line with 8. Mark the vertical line with 
Use graph paper. Draw a horizontal numbers that will allow you numbers that will allow you 
number line and a vertical number line to show the information. to show the information. 
starting from the same point. Then plot 9. Mark a dot to show each 10. Write a title 
ordered pair. Join the dots. for your line graph. 


each of these. rene: cep 
4. Y 


(0,5) 44 
e shown on page 71368. 





- X (6,2) 
Plotted points ar 


LESSON ACTIVITY 


From Kelly's line graph, tell 


Kelly saved $0.50 each week for her trip. 


A table of ordered pairs is shown on 
To draw a graph using the 


4. draw lines like these on graph paper. 


to show what it represents. 


2 A table of information helps " 
. to show how to mark the ~, 
.. number lines for a line graph. 3 














. how long it took 
the plane to fly 1600km. ah 





- 4O0O0km 






ordered pairs of numbers using this information. 
ge 68. 








table, 






eZ ‘ ‘ 
6. Label the vertical line 


to show what it represents. 





| line 













Ex.4-l0 is shown on page 1368 


Using the Pages 


e Introduce the term kilometres per hour and the symbol km/h. 


Before Using the Pages 


e Display an unmarked grid. Review that it can be used to plot 
ordered pairs of numbers, but it needs to be labeled. Then 
label it as shown and ask how the grid differs from those on 
pages 42 and 43. 





Mark a point, such as A, and have a student name the 
corresponding ordered pair of numbers. Then name an 
ordered pair, such as (4,50), and have a student give the 
name of the corresponding point on the grid. Explain that 


grids having two different scales are useful in showing 
ordered pairs for certain situations. 


Have students suggest where they have seen the symbol 
km/h. Read the first statement and explain that 800 km/h 
means 800 km are travelled in each hour. Ask for the 
number of kilometres that would be travelled in two hours 
and in three hours at the same rate. Point out similar 
information in the table and discuss how the table helps to 
derive the ordered pairs. Have the students read the 
statement above the graph. Emphasize the term Jine graph 
and explain that it is used because the plotted points are in a 
straight line. Discuss the title of the graph, the headings, 
the different scales, and how consecutive points are 
connected by line segments. Have the students compare the 
line graph with the table of ordered pairs. Emphasize that 
for the ordered pairs in the table, the order of ‘‘over first 
and then up’’ is followed. 


Working Together: Introduce the symbol h for hours and have 


the students complete Ex. 1 and 2. You may wish to ask 
other similar questions about Kelly’s line graph. 


RELATED ACTIVITIES 





Exercises e Ask the students to write questions 
This graph shows the number of lire about the graphs they drew for Ex. 4-7 
Kelly received for every $2. on page 45 for other students to 
a : answer. 
oe te a acai! we e For enrichment, have students com- 
© eoo0 bes a plete the following charts for six 
ae oe ordered pairs of numbers and then 
ama 500 ppp to record the results for the charts on one 
Eells 





0246 81012 graph, using a different color for each 
Number of dallars chart. 


al ae 





From this line graph, find 


. the number of lire 
Kelly received for $8. 6000 


. the number of dollars that 
would be paid for 7500 fire. |O 


. how much more 4500 lire 
cost than 3000 lire. $2 


For each of these, 

make a table of 6 ordered pairs. 

Then draw a line graph. 

eee of ordered pairs and line graphs are 2 naa on pages 1368 and 1369 
Christine was going to visit 5. Celia went to South Africa. 


relatives in Greece. For every For every $5, she 
dollar, she received 30 drachmas received 4 rands. 





ag (1,2) 


Numberffulupl by 2 | Ordered pair 








. Paul cycled 5 km 7, Jane swam 15m (metres) 
in 25 min (minutes). in 30s (seconds). 


e Have students draw line graphs for 
ordered pairs having the same first 
number (Ex. 1), the same second 
number (Ex. 2), and both numbers the 
4 same in each ordered pair (Ex. 3), and 
682 3509 note the results. 





Add or subtract. 


a a ie 3. 432 
2) 234 
59 909 


aa aas7 
7, 111-89 22 8. 1011 


9. 11011-8909 AlOQ 10. 110011 


1. (0,3), (0,4), (0,5), (0,6), (0,7) 
2. (3,4), (4,4), (5,4), (6,4), (7,4) 
3. (0,0), (4,4), (8,8), (12,12), (16,16) 


809 20a 
- 89 008 21002 














Keeping Sharp: Remind the students to use sums of 10 
whenever possible to help with the addition. 


Help the students prepare the table of ordered pairs for 
Ex. 3. For example, help them adapt the headings of 
Kelly’s table of ordered pairs by changing ‘‘Number of 
hours’? to ‘‘Number of weeks’’ and ‘‘Distance (in 
kilometres)’’ to ‘‘Amount saved (in cents)’’. This will 
assist them in completing Ex. 5-8. Provide a copy of page 


Assessment 


This line graph shows the Distance Travelled 


number of kilometres a 


T 396 or T 397 and a straight edge for each student for Ex. train travelled during every g 350 
4-10. Guide the students as they follow the steps outlined hour. 3 2 280 
in Ex. 4-10 for drawing a line graph and have them refer to io) 210 
Kelly’s graph if necessary. You may wish to develop Ex. a = 140 
3-10 on the board at the same time as the students complete = 70 
their own graphs. Ds a 


Exercises: Discuss what is shown in the photograph to motivate Number of hours 


students to tell what countries they have visited, what name 


describes the currency of each country, and the fact that one 
lira, for example, does not have the same value as one 
dollar. Discuss the various currencies used in Ex. 1-5. 
Note that the symbols min, m, and s are introduced in Ex. 6 
and 7. Give each student a straight edge and copies of page 
T 396 or T 397 for Ex. 4-7. 


1. How far did the train travel in 3h? 210 km 
2. How long did it take the train to travel 280 km? 4h 


Each set of books has a mass of 6 kg. 
3. Make a table of 5 ordered pairs to show this information. 


4. Draw a line graph to show the information. 
A table and line graph are shown on page 1369, 


Pages 46-47 
LESSON OUTCOME 


Interpret and draw a broken-line graph 


Materials 


chart 


copies of page T396 or T397, a 


é - Time Temperature (°C) 
Straight edge, a red pencil, a blue 08-00 8 
. . f = 
ee and a green pencil for each 09:00 10 
stu ent 10:00 414 
Oo 12 
Vocabulary 12°00 | 16 
broken-line graph, line segments, de- [ Cua 18 | 
. ° 
grees Celsius, °C 14-00 19 
ree : 15:00 20 
r 
Prerequisite Skills 16:00 20 


Match points on a grid with ordered 


pairs 


Checking Prerequisite Skills 


Give 


matches 
1. point A. (2,3) 2. point B.(3,a) 


Time Temperature (°C) 
16:00 20 
al = 
17:00 18 
18:00 16 a 
19:00 15 
20:00 13 
Use graph paper. Draw a horizontal 21:00 11 
number line and a vertical number line 22:00 9 


starting from the same point. Then plot 


each 


3. P (2,30) 
Plotted points are shown on page TSI. 


paper (optional); a thermometer; 





Broken-Line Graphs 


On October 5, Nota’s class 
recorded the temperature 

in degrees Celsius every hour 
from 08:00 until 16:00. 


Temperatures on October 5 






Then they drew a broken-line graph 
by plotting the points and connecting 
the points with line segments. 








Temperatures on October 5 














































































































































































































of numbers 


the ordered pair of numbers that 





Working Together 

From the broken-line graph, tell 
1. the temperature at 14:00. |9°C 
Nota recorded the temperatures from 16:00 to 22:00. 


Temperatures on October 5 





08:00 10:00 12:00 14:00 16:00 
Time of day 










2. when the temperature was 12°C.1||:00 






To draw a broken-line graph 

















using Nota’s information, 
A.graph is shown on page T 369 















3> draw a horizontal line and 
a vertical line on graph paper 















starting from the same point. 











. Label the horizontal line 














and the vertical line. 




















Mark the lines with numbers 














for showing the information. 


























. Mark a dot to show the 











of these. 
4. Q (5,50) 


LESSON ACTIVITY 


Before Using the Pages 


eA 


day or two before this lesson, encourage the students to 
comment on the temperature and the changes in tempera- 
ture that they notice during the day. Some students may be 
able to recall having heard or seen the ‘“high’’ and ‘‘low”’ 
temperature predictions for the day. 


Using the Pages 
@ Have the students refer to the illustration of the thermometer 


T50 


in the photograph on page 47. Ask what temperature is 
shown on the thermometer. Discuss the title and headings. 

Discuss the statement at the top of page 46 and the chart 
showing the same information as the chart on page 47. 
Point out that times are shown according to the 24-hour 
clock. These times are read as “‘eight hours’’ and ‘‘fourteen 
hours’’, for example. Then have the students observe that 
the temperature continues to rise throughout the day from 
08:00 to 16:00. 






temperature each hour. 
. Join the dots. 
. Write a title for the graph. 






Direct the students to study the graph of the information 
given in the chart. Note the title, the headings, the scales, 
and discuss why there is a break in the horizontal number 
line for the graph. Discuss how the points are obtained, for 
example, ‘‘over’’ to 12:00 and ‘‘up’’ to 16. Note that the 
points do not form a straight line, but they are connected by 
line segments. The series of line segments is called a 
broken line, hence the name broken-line graph. Summarize 
by noting that a graph is a more effective method of 
displaying the temperature changes than a chart because it 
shows the trend more clearly. 


Working Together: Ex. 1 and 2 deal with interpreting the 


graph. Note that Ex. 1 involves a point that is not located at 
the intersection of two lines on the grid. Ask questions 
about the graph; for example, ‘“‘During which hour did the 
temperature change the most?’’ 

Ex. 3-8 list the steps for drawing a broken-line graph. 
Provide each student with a copy of page T397 and a 
straight edge for drawing the graph. - 


Exercises 


The graph shows the population ROBO 


of Canada from the year 1871 
Answers may vary for Ex.|-3 
1, About how many people 


were in Canada in 187124 000 000 
. About how much did 

the population increase 

from 1911 to 1931? 3 500 000 
: In which period did the 

population increase 


ined 
on 


fo 


oO 


me 
fo) 


Millions of people 


On 


¢) 


1871 





RELATED ACTIVITIES 


e For each month remaining in the 
school year, have the students com- 
plete a graph showing the daily tem- 
perature in a way similar to that 
suggested for Ex. 7-9 on page 47. 
These graphs will help students to 
relate a temperature in degrees Celsius 
to the weather at various times of the 
year. They can also be used for finding 
averages when studying page 67 in 
Unit 4, for introducing positive and 
negative integers, and for finding 
differences in temperatures in Unit 16. 
e Have students research the popula- 
tion of their province, territory, city, 
town, or a nearby city. Then have 
them use the information to draw a 
broken-line graph similar to the one on 
page 47. Encourage the students to 
select different places for these graphs 
in order to provide a variety for the 
display. Ask students to write and 
answer questions about the graphs. 

e Have the students search magazines 
and newspapers for examples of 
broken-line graphs and paste the 


n of Canada 
1971 





the most? the least?!95!-!97I [871-189] 


. About how many people were 
in Canada when you were barn? 


1871 1891 


. What is the population 

of Canada now? population will be 
Begin a broken-line graph to show 
the daily outdoor temperature. 


8. Show the low 9. 
temperature for 


each day in blue. 


7. Shaw the high 
temperature for 
each day in red. 





Exercises: Discuss the changes in the population of Canada 
during the 100 years shown in the graph. Ask why the word 
‘‘about’’ is used in Ex. | and 2. Ex. 4 and 5 are starred 
because they may require research about the population of 
Canada. Encourage the students to explain the reasons for 
their answers for Ex. 6. 

Ex. 7-9 can be completed on copies of page T 396 or 
T 397, on a piece of chart paper similar to that used for the 
graph in the photograph on page 47, or on both of these. 
Ask the students to find the temperatures for Ex. 7 and 8 in 
the newspaper or from weather reports on radio or 
television. For Ex. 9, have them use a thermometer to find 
the temperature each day at noon. 


Assessment 


Lorna’s class drew a broken-line graph to show the noon 
temperature each school day last week. 


1. What was the noon temperature on Tuesday? !a°C 


2. On which day was the noon temperature the lowest? 
Wednesday 


Answers will vary for Ex. 4-6 
‘6, What do you think Canada’s 


Answers will vary for Ex. 7-9 


1911 1931 1951 1971 
Year 


graphs on cards. Ask each student to 
select a card and write questions about 
the graph. Then have them exchange 
cards and answer the questions. 


3.and 4. 
(Checking Prerequisite Skills) 


Wel SESH te 


Show the noon 
temperature for 
each day in green. 


47 





O 1 AS BS 


3. What was the difference of 
the noon temperature on 
Thursday and the noon temp- 


Noon Temperature 


erature on Friday? 3°C Ge 
2 10 
= 
© 8 
a 
Alvin’s class found the E 
average temperature for = 


the last five months. 


ON fF OD 





May 


June 


14 
19 
Lies 
20 
TBS) 


4. Draw a broken-line graph to show this information. 
A graph is shown on page 1369. 


July 


August 





September 


T51 


Page 48 
OBJECTIVE 


Find information to solve problems 


Materials 
a map of Canada, maps of your 
province or territory 


Vocabulary 
index, legend 


RELATED ACTIVITIES 


e For a geography lesson using or- 
dered pairs, provide each student with 
an atlas and an outline of a region 
being studied. List several places. 
Have the students use the index of the 
atlas to find the page number and the 
ordered pair for locating each place. 
Then have them find the places in the 
atlas and mark them on the outline. 

e Divide the class into small groups 
and give each student an atlas to play 
the following game. One player names 


& é 7 ? i CXd 5 C i 
a place that the other students may not 5. Does your map have a Legend: 6. Find an example i Stay close : 
iC Theloth 1 find thal How many items are of each item s, to hame if : 
es ca reel ayes Un © de listed in it? in the Legend. ‘ possible. : 
listed in the index and then use the 7. Find a provincial or 8. Make a list of the other 


page number and the ordered pair to 
locate the place on a map. The first 
player to locate the place shows it to 
the other players, scores one point, and 
then names the next place to be 
located. 


LESSON ACTIVITY 


Before Using the Page 






if 


Finding Information 


The Index to Cities, Towns, and Settlements that 
is printed with a road map of Newfoundland shows that 
Hearts Content can be located with the ordered pair (C9): 


Use a map of your province or territory. 
Answers will vary 
Daes it have an Index 
to Cities and Towns? 
. If your map uses ordered pairs 4, 
for places, give the ordered 
pair for your capital city. 


national park on your map and 
give the ordered pair that 
shows where it is located. 


PROBLEM 
SOLVING 












ywon@ The map shows that 
- there is something 
special at Salmon Cove. 
The Legend that is 
printed with the 

map shows that @ 
represents a beach. 

















RAL KL 
HONAL HUBTNSE: 


¢. Kee: 
' ST. SJORR’S 









2. Does it use ordered pairs 
to help you locate places? 








Find a place on your map 
that is close to a border 
and give its ordered Pennie, 





















information that is included 
on your map page along 
with the map itself. 







9. Make up a question about your 
map to give to a classmate. 









© Display a map of Canada and ask the students to locate the city 
or town in which they live, or the nearest center marked on 
the map. Then ask a student to locate the province of 


Newfoundland on the map. 


Using the Page 


@ Have the students look at the map of Canada and find the part 


T52 


of the map of Newfoundland that is shown on page 48. 
Read the statement at the top of the page and explain that 
ordered pairs are used to locate places on a map. Have the 
students find K at the top of the map, 9 at the side of the 
map, and then find the section of the map indicated by 
(K,9). Note that the order of ‘‘over first and then up’’ is 
followed for locating places on a map. Lead the students to 
find the place called Hearts Content located in this section 
of the map. 





Ask for the ordered pairs for other places on this map, 
such as Gooseberry Cove, or name a place on the map with 
its corresponding ordered pair and have the students locate 
it. 


Read the information about the legend and direct the 
students’ attention to the section identified by (L,8), which 
Shows the legend. Ask them to read items listed in the 
legend and then to find an example of each item on the 
map. 


e Provide the students with maps of their home province or 


territory for the exercises. Explain that more than one 
ordered pair may be given to describe the location of a 
place such as a provincial or a national park because it may 
appear in more than one section of a map. 












Checking Up 


Page 49 
OBJECTIVE 





This chart shows the number les Osi 
of students who went to WO) RWG 
each volleyball practice. 7 8 g 


Demonstrate an understanding of the 
concepts and skills presented in this 





1. Make a tally chart to show how many times 
each number of students was at volleyball practice. 


A tally chart is shown on page 7369 


Five students collect autographs of sports 
Stars. Jim has 57, Lynn has 71, Raymond 
has 44, Olive has 65, and Jessica has 39. 


2. Draw a pictograph that shows this information. 
A pictograph is shown on page 1369 


This chart shows the average high temperature 
in degrees Celsius in Halifax for 6 months. 


3 | June 19 
8 | July 23 


14 | August 22 | 4. 





[ March 
| April 
| May 


3. Draw a bar graph 








Draw a broken-line gr 





The price of gasoline is 30¢ for each litre. 


5. Make a table of six 6. 
ordered pairs of numbers 
using this information. 
A table of ordered pairs 


is shown on page 1362 
For this grid, give the ordered pair matching 


7. point A. (5,2) 8. poi 
9. point C.(0,3)10. poi 


Draw a line graph 











Use graph paper. 








Then plot each of these. 
Plotted points are sho 
11, Ett 3y 























13. G(6,6) 









Related 
Pages 








Skills Exercises 










Use a tally chart to organize 
information 

Draw a pictograph 

Draw a bar graph 

Draw a broken-line graph 

Write an ordered pair of numbers 
to show information 

Draw a line graph 

Match points on a grid with 

ordered pairs of numbers 










T40-T41 
T42-T 43 
T44-T45 
T50-T51 






T48-T49 
T48-T49 











T 46-T47 





to show this information. 


to show this information. 


to show this information. 
A line graph is shown on page 1370 


Draw a horizontal 
number line and a vertical number line 
starting from the same point. 


12. F (4,0) 
14. H (0,0) 


unit 


Materials 
a copy of page T397 and a straight 
edge for each student 


RELATED ACTIVITIES 


e Continue the work with graphs by 
having the students interpret and draw 
graphs showing information in other 
subjects, such as social studies, sci- 
ence, and language arts. 

e Have each student label a horizontal 
line and a vertical line on a grid. They 
may use numbers for the lines as in the 
worked example on page 42, numbers 
for the squares as in the Try This 
feature on page 43, numbers and 
letters as in the example on page 48, or 
only letters. Have each student draw a 
map on the grid. The map may 
represent a country, a city, their 
neighborhood, or an imaginary area 
where a treasure is buried. Have each 
student list names of places to be 
marked on the map and give the 
ordered pair for each place. Then have 
the students exchange maps and use 
the ordered pairs to mark the places on 
the map. 


Graphs are 
h shownon 


eB page 7369 


nt B. (4.4) 
nt D. (2,1) 


Wh on page | 370. 


Comments 


Provide each student with a straight edge and copies of page 
T 397 for the graphs. 

Ex. 1-6 check the skills required for making tally charts and 
drawing graphs rather than the skills for interpreting graphs. 
After the exercises have been completed and checked, you may 
wish to ask questions about the graphs that the students drew and 
note their abilities to interpret graphs. 

Determine whether students had difficulty in deciding on the 
value for the symbol used in the pictograph for Ex. 2. Note also 
whether students had difficulty in choosing the scales for vertical 
or horizontal number lines of the graphs in Ex. 3-6. Difficulties 
with Ex. 7-14 may have been caused by confusion in following 
the rule ‘‘over first and then up’’ or from the tendency to start 
with | as 0, resulting in a move being one unit short. 


T53 


Unit 4 Overview 


Multiplication and Division 


This unit reviews and extends the operations of multiplication 
and division from previous levels. It begins with a review of the 
basic multiplication facts. The steps in the standard algorithm 
for multiplication are reviewed with one-digit multipliers and are 
extended to two-digit and three-digit multipliers. Place values of 
digits in the multipliers are emphasized and zeros are written in 
the ones’ and tens’ places of partial products, as required. The 
use of multiplication in division is reviewed, as well as the 
vocabulary to name numbers in the algorithm. The steps in the 
algorithm are reviewed with one-digit divisors and are extended 
to division with two-digit and three-digit divisors. One lesson 
directs special attention to zeros in the quotient. Estimates of 
digits in the quotient, those which are correct and those which 
are too great or not great enough, are given careful treatment. 
Division is applied in finding an average. The Problem Solving 
lesson deals with the effect which different situations have on 
the answers to problems. 


Prerequisite Skills 


® regroup with numbers to 999 999 

© express a multiple of ten (one hundred, one thousand) as a 
number of tens (hundreds, thousands) and vice versa 

© round to the nearest ten, hundred, thousand, or ten thousand 

© write the missing factor in a multiplication fact 

® add more than two numbers 


Unit Outcomes 


© complete the basic multiplication facts 

¢ multiply by a one-digit number, multiplicands to five digits 

© multiply by a multiple of 10, 100, and 1000, multiplicands to 
four digits 

¢ multiply by a two-digit number, multiplicands to six digits 

© round two factors and multiply to estimate the product, then 
compare the estimate of the product with the exact product 

© multiply by a three-digit number, multiplicands with up to 
four digits 

© use multiplication to divide, divisors and quotients to 9, 
remainders 

© divide by a one-digit number, dividends with up to five digits, 
zero as only the last digit in the quotient 

© divide by a one-digit number, dividends with up to five digits, 
zeros in one or more places in the quotient 

© find the average for a set of numbers 

¢ divide by a multiple of ten from 10 to 90, dividends with up to 
five digits 

© divide by a two-digit number when the trial estimates for 
digits in the quotient are correct, dividends to six digits 

© divide by a two-digit number when trial estimates for digits in 
the quotient are incorrect, dividends to six digits 

© round and multiply to estimate a quotient, then compare the 

estimate of the quotient with the quotient obtained by division 

divide by a three-digit number, dividends with up to five digits 

solve word problems involving multiplication and division 

prepare a keychart to show the order of pressing two or more 


of the [+] , [=] , [x] , E] , and [=] keys on a calculator 


identify situations that affect answers 
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Background 


Multiplication is a binary operation in which two numbers 
called factors are combined to produce a third number called 
their product. In division a number called a dividend, and 
another called a divisor, yield a quotient. Since the two 
operations are inversely related, the same basic facts are utilized 
as shown below. 


factor factor product 
ul x 8 = 56 
oh ass ee ee 
dividend divisor quotient 
56 = i = 8 
56 ss 8 = 74 


Because multiplication is commutative, the order of two factors 
may be changed without affecting their product. Division, 
however, is not commutative. 


7X8=8x7 SGI. 7) 67 + 56 


In discussing multiplication it is sometimes necessary to 
distinguish between the two factors, in which case one is called 
the multiplier and the other is called the multiplicand. 
Sometimes, interchanging the multiplier and the multiplicand 
simplifies the actual work. 


48 x ) = 432 9 48 
multiplier multiplicand product x 48 x 49 
72 432 

360 

432 


Multiplication has two other properties which division does 
not have. The associative property of multiplication states that 
the order of multiplying three or more factors does not affect the 
product. This property is useful in simplifying some calcula- 
tions, as shown. 


376 x 4 x 25 = 376 x (4 x 25) 
376 x 100 
37 600 


The distributive property of multiplication over addition states 
that if one factor is expressed as the sum of two or more 
numbers, each of the numbers is multiplied by the other factor 
and these products are then added (A). This property is applied 
in the multiplication algorithm. At first, separate products are 
recorded for each place value of the multiplicand (B). The 
standard algorithm reduces these steps to a single product (C). In 
this form, difficulties sometimes arise in the regrouping of 
values. For example, for 6X 5 = 30, only the 0 is written in 
the ones’ place, and the 3 tens of 30 must be remembered while 
the product 6 X 7 (tens) is obtained; then the 3 (tens) is added to 
the 42 (tens), making 45 (tens). Briefly, the procedure is to 
multiply first, then add the regrouped number. Errors in 
multiplication often result when. students reverse these two 
steps. 








A B e 
6 x 375 = 6 x (300 + 70 + 5) 375 375 
= 1800 + 420 + 30 x16 x 6 
= 2250 30 2250 
420 
1800 
2250 


Of all the algorithms used in the four basic operations, the one 
for long division usually causes the most difficulty for students, 
probably because it requires a meaningful combination of skills 
in numeration and place value, in multiplication, and in 
subtraction. The most commonly used algorithm involves 
dividing each place value of the dividend in turn from left to 
right. It is most important to think of place values in both the 
dividend and the quotient. In 8)956 the dividend 956 represents 
9 hundreds 5 tens 6 ones, and the first digit in the quotient will 
be in the hundreds’ place because 8 is less than 9 (hundreds). 
Sometimes it is necessary to reinterpret a dividend in terms of a 
lesser place value, as in 8)756. In this case, because 8 is greater 
than 7 (hundreds) there will be no digit in the hundreds’ place of 
the quotient. The dividend is interpreted as 75 tens 6 ones and 
the first digit of the quotient will be in the tens’ place. 

In all their work with division, students are usually guided 
through different developmental stages, such as those shown in 
D, E, and F. The final level of the algorithm shown in G is 
reached in Starting Points in Mathematics 5 and is the one used 
in this book. 


7 
60 267 
ae 200 
D 7) 1872 E 7)1872 
1400} 200 1400 
472 472 
420) 60 420 
5? 5 
axed D ne. Sah 49 
31 267 3 
267 267 
F 7)1872 G 7)1872 
1400 Ue 
472 47 
420 A2e 
52 52 
49 49 
3 3 


Dividing by a two-digit or a three-digit divisor presents 
additional difficulties in estimating digits in the quotient. 
Rounding a two-digit divisor to the nearest ten and a three-digit 
divisor to the nearest hundred allows the basic multiplication 
facts (one-digit factors) to be used. Sometimes the estimated 
digits for the quotient are correct, but frequently they are too 
great and must be decreased (H), or they are too small and must 
be increased (I). 


8 70 
H 54 7030 54)4230 54)4230 
Round 54 to 5(0). 432 378 
5 x 8 = 40 450 
50 x 8 = 400 Decrease 
Try 54 x 8 (tens): 8 to 7. 
oO 5 60 
I 76)4794 76 )4794 76 )4794 
Round 76 to 8(0). 380 456 
8 x 5 = 40 99 734 
80 x 5 = 400 
Try 76 x 5 (tens): peaks: 


Because such steps can occur for each digit in the quotient for 
a division, it is obvious that long division is a complex process 
involving a certain amount of trial and error as well as competent 
use of the basic facts and operations in multiplication and 
subtraction. 


Teaching Strategies 


If any students cannot recall basic multiplication and division 
facts accurately and quickly, it is important that they work 
toward mastery, since their success with the lessons of the unit 
will be hampered unless they have complete mastery of the 
facts. 

Before beginning the work in Unit 4 it may be advisable to 
survey the students’ abilities to use their previous knowledge of 
and skills in multiplication and division of whole numbers. Not 
only should the strengths and weaknesses of the class as a whole 
and of individuals be noted, but the ways in which the 
algorithms are used should also be examined. Planning the 
lessons in this unit should take these observations into 
consideration and extra attention should be directed to overcom- 
ing any apparent deficiencies. It may be beneficial to group 
students with similar needs and to teach them by using 
appropriate materials and approaches. 

It should be pointed out in the multiplication algorithm that 
zeros are used as place holders in the partial products when the 
tens’ digit and the hundreds’ digit of the multiplier are used. 
Their inclusion helps to keep the partial products in their proper 
places and also emphasizes the place values of the digits in the 
multiplier. The latter is important when products are estimated 
using rounded numbers. Emphasis on place values in dividends 
and in quotients is recommended. If the mechanical process of 
division is rushed without sufficient attention to place values, 
students frequently omit to record a zero in the quotient, when it 
is required, before going on to the next step. Careful attention 
should be given to place values in all operations, particularly in 
division. 

The lesson on the use of the calculator in this unit involves 
making keycharts for solving word problems. Students are not 
required to solve the problems, but the more capable students 
should be challenged to do so. If calculators are not available, 
the problems on page 79 may be used for a lesson on solving 
one-step and two-step problems. In lieu of keycharts, students 
should write a number sentence for each of the steps. 


Materials 


copies of page T382 or T396 and colored pencils for each 
student 

overhead projector (optional) 

models for thousands, hundreds, tens, and ones 

an abacus 

16 counters, a metre stick 

calculators (optional) 


Vocabulary 

multiply quotient 
multiplication, x remainder 

factor, product millilitres, mL 
basic multiplication fact day, d 

divide average 

division, +,) square metres, m? 
divisor hectare, ha 
dividend keychart 


Is 
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/ 
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Pages 50-51 


LES 


Complete the basic multiplication facts 


Mate 


copies of page T382 or T396 and 
colored pencils for each student, over- 


head 


Vocabulary 
multiply, multiplication, x, factor, 
product, basic multiplication fact 


SON OUTCOME 4 








rials 


projector (optional) proper square. 









PROD 
6% 4 
6x8 
726 
7x4 
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LESSON ACTIVITY 


Before Using the Pages 


e Show the following array on the board. 


T56 


eeeeeeeoe 8 
@eeeeeee 8 
@oaeoeeee 8 
e@eoeeeeee 8 


Ask the students to find the sum as quickly as possible. 
Some students may perform the addition, but there will be 
others who can name the sum quickly by associating the 
addition with multiplication. Ask a student to explain how 
he/she is able to name the sum so quickly. The reply might 
be, for example, ‘‘I remembered that four eights are 
thirty-two.’’ Write the statement 4 groups of 8 are 32 on 
the board and have students help to ‘‘translate’’ it into a 
number sentence by replacing the underlined words with 
the appropriate mathematical symbols (4 x 8 = 32). Have 
a student read the sentence to review that the symbol x is 
read ‘‘times’’. Ask what operation the symbol x indicates. 


They take turns. 


MULTIPLICATION AND DIVISION 
Basic Multiplication Facts 


Walter and Denise are using this chart 
to play the game “Lineup”. 


Who won the game? Denise 
Who do you think had the first turn? Walter 





Each names two factors, 
and then writes the product in the 
The player who first 
writes four products in line is the winner. 
























Second factor 


3] 4/ 
ie 
















First factor 
































































Write on the board other similar examples such as 4 
sixes, 9 groups of 3, and 7 times 7, and have students 
express the corresponding multiplication sentences. 


Using the Pages 
e Have a student read the statements at the top of page 50. Aska 


student to tell which numbers are the factors and which 
number is the product in a multiplication sentence, for 
example, 8 xX 9 = 72. To ensure that the procedure for 


playing the game is understood, have a student explain the 


method in her/his own words. Draw attention to the Square 
showing the product (35) for Denise’s first turn (7 x 5). 
Ask how the correct square for a product is found, drawing 
attention to the headings ‘‘First factor’? and ‘‘Second 
factor’’. 

Have a student read the two questions at the bottom of 
page 50. Ask how the answers to the questions can be 
determined using the information provided on the page. 
Students will likely suggest using the factors shown to 
observe the results of playing the game. Have the students 


Exercises 


Who won each game? 
Who do you think had the first turn? 








RELATED ACTIVITIES 


e Students may enjoy developing and 
testing strategies for the game 
‘“‘Lineup’’. 





Denise | Walter 2. | Denise 








e For practice with basic multiplica- 





6x2 48] 8x6 








tion facts, prepare pairs of cards 





Sa! 3a 


x 








similar to the following for the game 





4a 36 


x 








‘‘Concentration’’ described on page 





ot) la 


x 








379: 





5 35 


x 











x 











al 25 


x 


Dies 











Bex 











8 


x 


Walter won 
Denise had the first turn 











Walter won 
Denise had the first turn 
Copy and complete. 


4. 3 





x 


5. 


x 


0|1|2|3|4|5|6|7]|8 |9 4 |9|2|0 


Denise won 


Walter had the f 


7M. 


rst turn 
ee e Some students may benefit from 


ringing arrays of dots to match given 
multiplication exercises and writing 








8 |0 | 8 [16 a4 3a/4O/48 56/64/72 6 ja SY] 12 | O 


x 


8 


2|7|O|4|6|9|!|3|5 x |2 |9|5 |8 





4a] 6 36|18 


Lie 3/1 


facts to match given arrays. Copies of 

















7 [56 


14/49] 0 asia 63/7 ja! [35 9 |!8 8] H5[7A 


Multiply. 

Write only the products. 

8. 7x4 28 9. 8x8 64 
10. 9x3 a7 11. 7x9 63 


as Many ways as poss 


Ds, BX Gis Si 





26. 
28. 








63/36|27] 9 


Complete each of these in 


ible. 
iG = 24 
Ox5=0 





page T 395 may be helpful in present- 
ing arrays. 

: 3 xX 6 = 18 

SES 6x3= 18 


e Prepare number wheels and tables 
on copies of page T391 to provide 


12, D<@ © 


teh eae 


SOMO eon! 


further practice with multiplication 


facts. 


14..8x3 at 15. 9x9 8! 4x4el 
x6 
| x9=9 
x6 
8 x 
8x7 


32. 
34. 
36. 
38. 
40. 
42. 
44. 
46. 


16. lider 
2 


10 
8 
5 

HO 
23. 4 
8 

3a 


3X5=15 
5X 5=a5 
7X 5=35 
9x 5=45 


its. &) 
8 
7a 
5) 
4 
a0 
24. 5 
5 

a5 


33 


20. Ze 


SS = | 


x 


= 56 
5 4 


=2 


63 
8x F=7 a 
PRO = by 


6x ot 
ah Ss 
with a friend. 


37. 7X6=4Q 
7xI=49 


. Play “Lineup” 
35. Sxa=10 
6xa=12a 
7Txa=)4 
Sxa=|6 

9x a=l8 





8x5=40 
8x 6=48 


3| 


Su ax 6=|2 
7X 6=Ha 


e Ask the students to create exercises 
similar to Ex. 25-46 on page 51 for 
other students to complete. 


38. 5x6=30 51 
exeo 16 
3a.4Ux4=l16 


4X 9=36 Answers for Ex.39, 40, 4land 46 are given below. 





turn. Have them show the products, using two colors to 
distinguish the entries of the two players. 

You may wish to have the students turn their lined paper 
sideways to copy and complete Ex. 4-7. Emphasize quick 
responses for Ex. 8-24. Note that some of the exercises for 
Ex. 25-46 may be completed in more than one way, and 
students are to show as many ways as possible. Provide the 
students with copies of page T382 for Ex. 1-3 and 47. 


work in pairs to do this, each student taking the part of one 
of the players. Provide them with copies of page T 382 or 
sections of page T 396 to use as charts for the game and 
have each player in a game use a different color of pencil. 
When they have finished, determine which pairs of students 
played the game so that Denise had the first turn. Have one 
pair demonstrate the procedure on a large chart drawn on 
the board. (You may wish to use an overhead projector for 
this purpose.) Discuss the results. Then have two students 
demonstrate the procedure so that Walter has the first turn. 
Discuss the results and have students answer the questions 


Assessment 
Multiply. Write only the products. 


at the bottom of page 50. 1.7 2.0 645 Prseervers 
Exercises: For Ex. 1-3 (and for the example on page 50), the 3 6 S) 5 TAGa 
winner of the game has made the last entry in the chart. al 0 10 
Because the information provided indicates that each player 39. 4x 3=12 Mdvexaace Wise oetem ue uxs<90 
had the same number of turns, the player who won the 5x3=\5 8x 8=64 9x7=63 heen 
ee 4x 7=38 


game did not have the first turn. If this concept is 
understood by the students, it will enable them to write all 
the products of an exercise in a chart, ring the four products 
in line, and name who won the game and who had the first 
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Pages 52-53 
LESSON OUTCOME 


Multiply by a one-digit number, mul- 
tiplicands with up to five digits; solve 
related word problems 


Multiplying by a One-Digit Number 


375 mL (millilitres) of mashed bananas are needed 
for a loaf of banana bread. How many millilitres 
of mashed bananas are needed for 6 loaves? 


Multiply 6 and 375 


Materials 

models for thousands, hundreds, tens, 2 

and ones = 
2 £6 

Vocabulary . 

millilitres, mL 375 


6x 5 = 30 or 
Prerequisite Skills 6 3 tens 0 ones. 
Complete the basic multiplication 0 

facts; complete extensions of basic 

multiplication facts; regroup with 

numbers to 999 999 




















a 3 
Checki Pp isite Skill 3 i 9 6 x 7 tens = 42 tens 
ecking Frerequisite wad 6 3 more tens make 
Complete. Bo AS tens or Working Together 
193x<%6"= LnBiw 4 hundreds 5 tens. Multiply by follawing the steps 
3 x 6 tens = _!8 tens 46 3a 
I8O 1. 76 953 
3X60] ow i 
Pega as = ee 538 67) 
40 4 3 Bae “3 Multinly. Beara ae ERS, 
8 x S hundreds = _*9_ hundreds S75 6 x 3 hundreds ultiply. Regroup. 1) { 
= 4000 = 18 hundreds Multiply. Add. Regroup.—+++- 
8 x 500 = t9U0 Ty 
6 4 more hundreds make Multiply. Add. Regroup. ——+4— 
3. 9 9 thousands 9000 2 25 0 22 hundreds or Multiply. Add. Regroup. —H 
<9 x 7 x Wh 2 thousands 2 hundreds. Multiply. Add,.——————__ 
63 63 thousands 63000 Multiply. 
4. 24 tens = _A__ hundreds 4 tens 2, 3041 3. 48 007 
5. 63 hundreds 8 thousands ae edit 2 pusiis oe Bt Use 
hundreds 2250 mL of mashed bananas are 
needed for 6 loaves of banana bread 4. 4x 7490 5. 50 806 x 9 
6. 48 thousands = _4 __ ten thou- 29 960 u57 a5 
sands thousands 52 





LESSON ACTIVITY Draw a square around the | in the tens’ place to highlight 
the regrouping. Ask what number is represented by 3 
groups of 2 tens. Have a student write the partial product 60 
in the exercise and find the final product. Summarize the 
steps: multiply the ones first; regroup; multiply the tens; 
and add. Suggest that the amount of written work can be 
reduced from three lines to one line but that the steps of the 
procedure are the same. Draw an arrow to indicate that the 
1 ten obtained from regrouping 12 ones can be written 
above the tens’ place. Have students suggest how to 


complete the multiplication in the short form. 


Before Using the Pages 


© Review that 3 x 4 means 3 groups of 4. Write 3 x 24 on the 
board and ask what meaning can be given to it. Have each 
of 3 students represent 24 using models and display them as 
shown below. Emphasize that for 3 groups of 24 there are 3 
groups of 4 ones and 3 groups of 2 tens. Write the exercise 
3 X 24 in vertical form on the board and derive the product 
as described below. 











HES Sh ROOST Pere e as! ae tens|ones 
eh ey et poeta ol tad 
WwW i 1 
odgdd Cho eX 3 ye id 24 
Coa 2 fexreens: x 3 
a ee che gD iy > a} 
ooda Tet aD 6'RLO 
Ask what number is represented by 3 groups of 4 ones. jw 2 


T58 


Have one student regroup the models of 12 ones as 1 ten 2 
ones and another write the partial product on the board. 


Write 7 x 86 on the board in vertical form and have 
students demonstrate the short procedure for writing the 





Banana Bread 


25 ‘oll b 


O 


mit) 


Frown Suga r 


au 
ml cornoil 
mL 


range Juice 
our 


mL salt 


ml b 
mL 


aking soda 


baking powder 


Beat eggs and until 
light TELA SAS Tas | 


cornoil and orange juice. 


Sift together flour, salt, 
baking soda, and baking 
powder. 


Add dry ingredients 


alternately with bananas, 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
1-10 on page 329. 

e Ask students to write word problems 
similar to Ex. 19-24, using other 
recipes. 

e Use copies of page T 391 to prepare 
hexagons similar to the following for 
the students to complete. 


beating slightly after 
each. Fold in nuts, 
raisins, and orange rind. 


Bake at I80°C about 45 min. 


mL mashéd ripe bananas 

mL chopped MeeGte addin 
mL raisins 

mL grated orange rind 














Exercises 
Multiply. Use the recipe for banana bread 
1. 421 2. 6130 to solve each of these. 
2 3 Pat Oe ; 
aga 18 390 19. How many millilitres of raisins e In a multiplication exercise such as 
3. 5271 4. 81526 are needed for 4 loaves? 800 8 xX 347, the second step involves the 
4 3 ee i ve computation 8 x 4 + 5 and the third 
pet 22 . How much orange juice : 
cola ait oe would be used for 7 loaves? 350 mL BOK 3 ye Sige obelP en 
5. 47 650 6145 607 practice this aspect of the multiplica- 
6 8 21. How many millilitres of flour tion algorithm, provide exercises simi- 
285 900 364 856 are needed for 9 loaves? 4500 lar to the following. 
Te Oon 8. 50091 
- ee 6 22. How much corn oil would be TOA 6 he Th *) 
Wg 567 300 546 used for 3 loaves? 225 mL 8x9+4 8x 8+ 8 
3X, Ont S Os SAS 2S) 


9. 10509 10. 68 004 23. How many millilitres of chopped 


5 g walnuts would be in 2 loaves? 300 


be pe Y e Exercises similar to the following 
5Q 545 6)a 036 


can help students having difficulty 














4x 9403 12. 13657 x9 24. How many millilitres of brown with writing products in one step. 
? 
7% 50 237 14. 8x 80792 sugar are needed for 8 loaves? |OOO Ensure that they work from right to 
. 6002 x 6 16. 9 x 32 009 . Write the amount of each left. 
20 S78 18. 80911 x8 ingredient needed for 5 loaves. 2] 
2 nd 

37 bla 1A. JQQ I13 Amounts are given on page 13/0 

351 659 14. 646 336 . aa a TS 14g 

36 01a 16. 288 08] 

104 390 18. 647.288 “ £ a 2 

4) &) 1 2) IE SiS ps 


Working Together: Ex. | identifies the steps required to 
complete the multiplication. Ex. 2-5 provide an opportu- 
nity to discuss the effect of having zero in the multiplicand. 


product. To record 60 tens, establish that the 6 is written in 
the hundreds’ place and the O in the tens’ place. Ask 
whether the short procedure can be used if the two-digit 


factor (86) is changed to show three, four, or five digits. Exercises: Remind the students to write Ex. 11-18 in vertical 


form so that the one-digit factor is the multiplier. For each 
of Ex. 19-24, remind them to show the multiplication and 
to write a concluding statement. 


Using the Pages 


e Direct the students’ attention to the photograph on page 52 and 
the recipe on page 53. Ask what the symbol mL represents 





in the recipe. Ask the students to read the recipe silently. Assessment 
Then ask questions such as ‘“‘What amount of flour is Multiply. 

ad Oded oe . . 
needed for the recipe?’’ and ‘‘What amount of orange juice re 2. 6035 Scie 
is needed?’’ Have a student read the word problem at the 8 6 = 
top of page 52 aloud. Ask why multiplication is used for the a 36310 6-933 


solution. 

Lead the students through the steps of the multiplication. 
Emphasize the place value of each digit and the regrouping. 
For example, in the second step, 5 tens is written in the 
tens’ place of the product and 4 hundreds is written above 
the 3 in the hundreds’ place. Have a student read the 


concluding statement. 


4. 9 x 9507 85563 
5. 5 x 40 068 200 340 


Solve. 


6. 500 mL of flour are needed for each cake. How many 
millilitres of flour are needed for 4 cakes? 2000 
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Pages 54-55 


wallpaper their 
om. They used 


LESSON OUTCOME Multiplying by Multiples of 10, 100, and 1000 
Multiply by a multiple of 10, 100, and Alana Devel nel pa as 
1000 laplicunde Haithtro Monier living room and dining ro 
Dee muluiplicands Pp 20 rolls of wallpaper. Each roll cost $17. 
digits How much did the wallpaper cost? 
Materials Multiply 20 and 17 
an abacus 


For the product 
Prerequisite Skills 
Multiply by a one-digit number, mul- 
tiplicands with up to four digits; 
express a multiple of ten (one hundred, 
one thousand) as a number of tens 
(hundreds, thousands) and vice versa 


you need to know how 
to multiply O and 17, 


' 2 tens O ones : 


and how ta 
multiply 2 and 17 


Checking Prerequisite Skills « When 0 is a factor, y * 2 tens * 7 = ’ 
Multiply. the product is 0 ': 34 tens or 340. ; 

1. 964 2. 4638 at te ‘ote 

7 9 The wallpaper cost $340 
6148 4T 74a 
3. 8 x 7671 6! 368 Working Together 
4. 6 x 9032 541924 Use the multiplication sentence 6 x 73 = 
to hela you complete each of these. 

Complete. ig 2u 42 gamers nie 

5. 40 = _4 _ tens 5 __6 tens 60 6 hundreds 

tens 0 __ hundreds 
6. 180 = 18 tens Wage no 438 ae shome 


7. 300 = _3_ hundreds 
8. 1200 = 12 hundreds 
438 
9. 25 000 = _25_ thousands re, Ow! 1G SOCMTINY 
Write 0 in the ones place 
10. '!80000= 180 thousands Then multiply by 9 (tens) 





6 thousands 
thousands 





8. 247 §. 3406 
90 90 
AA ABO 306 540 


54 


LESSON ACTIVITY 


Before Using the Pages 


e Review multiplication with zero as a factor by asking for the 
product of factors such as O and 6. 


@ Discuss the place values of digits for multiples of 10. For 
example, write 70 on the board. Ask for the number of ones 
and for the number of tens. Develop that all multiples of 10 
show zero in the ones’ place. Similarly, demonstrate that 
multiples of 100 show 0 tens and 0 ones, and that multiples 
of 1000 show 0 hundreds, 0 tens, and 0 ones. 


Using the Pages 


® Question the students about the illustration to introduce the 
word problem. Ask what is shown and explain that 
wallpaper is bought in rolls. Ask why multiplication is used 

for solving the problem. 
The worked example demonstrates that since 20 is 2 tens 
0 ones, multiplication by 20 can be thought of in two steps: 
multiply by 0 ones; and then multiply by 2 tens. Discuss 


T60 


73 

ene 

606 
438 


Multiply 


10, 486 11. 329 12. 80x 7500 600000 


40 700 43. 7060 < 3000 al 180000 
I9440 =. 930 300 





each step of the multiplication and have the students refer to 
the numerals highlighted in red, to the explanation written 
beside the numerals, and to the information in the ‘‘thought 
clouds’’. Draw attention to the fact that 20 is a multiple of 
ten and 340 is also a multiple of ten. Show the following 


exercise on the board. 7 


x 2 tens 
34 tens 
Emphasize that 2 tens x 17 means 34 tens, not 34 ones. 
Read the concluding statement and ask why the symbol $ is 
shown. 


Working Together: Ex. 1-7 help students to relate multiplica- 


tion by multiples of 10, 100, and 1000 to multiplication by 
a one-digit number. Have them note that multiplying by a 
number of tens results in a zero in the ones’ place of the 
product. Multiplying by a number of hundreds gives a 
product with 0 tens and 0 ones. Finally, multiplying by a 
number of thousands gives a product with 0 hundreds, 0 
tens, and 0 ones. Because the above results are consistent, 


Exercises 
Multiply. 


2. 469 
700 

3a8 300 
ue 

11, 
15. 
19. 


3. 9840 
B00 

59 040 600 
600 x 6206 8. 
9400 x 80 12. 
1000x9476 16. 
6009 «900 20. 


4, 385 

200 

717000 

3000 * 368 Bh 
9000 = 409 as 
2043 = 400 
70 * 8796 


356 700 

6. 10x 916 
10. 327 x 7000 
14, 200 x 5000 


18. 5000 x 5096 21. 





4823 » 
3045 

VIO 8 
486 x 8000 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
11-23 on page 329. 

e Provide oral exercises that are simi- 
lar to Ex. 4-11 in the Try This feature 
and ask the students to write only the 
products. 

e The number strips prepared for 
addition practice in Related Activities 
on page T19 may be used now to 
generate multiplication exercises for 
several one-digit factors. Encourage 
students to use different methods to 
find a product and compare the results. 
For example, for the number strip 
shown below, it is possible to multiply 
either from left to right or from right to 
left to group pairs of factors for 
products of 10 or multiples of 10. 


5, 5080 
oe 

4 O64 600 

100 

< 4000 

203 





[ Study these multiplication sentences. 


Wex 5= 58 
10x 69= 690 
10 « 404 = 4040 


100~ 8= 800 
1OUx«< 71 = 7100 
100 ~ 395 = 39500 


1 O00 ~ 
1 000 ~ 
1 000 ~ 


Give a rule that helps you find the product when 
For the other factor, move the digits 


4 — 
OS 
HOS. = 


be abe aE ble 


Ask how the product is affected if one 
of the factors in the number strip is 
zero. 


4 000 
65 000 
708 O00 


1. 10 is a factor. 
one place to the lef 
Multiply. 
4. 
8. 
12. 


15. 





“Write ¢ only the products. 
1600 x 20032000006. 974 x 1000974 0007. 
«104600 16. 1000 x 30 3000011. 
100 x 349 3490074. 884 » 


10 = 607 6070  &. 
100 = 1305 1305009. 
5 = 1000 5000 13. 
100 x 560 56 00016. 


2. 100 is a factor : 
we places to the left 
d write two zeros 


460 


100 x 462 46 200 


3. 1000 is a factor. 
three places tothe \eft 
and write three zeros 


1000 x 320 
10 x 1802 


320 000 
18020 





10 8840 


@ Challenge students to complete mul- 
tiplication chains similar to the follow- 


ing. 


3 Xx 10 « OX IO se 10 
43 x 10 x 20 x 30 


17, 7900 x 107900018. 1000 x 25 25000 





6 9160 Ses 600 8. | 104 000 
10. 2a89 000 IL 752 000 1a. 3 68] 000 
14. | 000 000 Ie SPS mils COO) 16. 817 200 
18. 25 480 000 19. 5 408 100 20. 615 720 





aq 8a 300 
13. Ja 180 000 
[72 738 a70 
A). 3 888 000 





Ex. 8 and 9 suggest that zeros may be written in the 
appropriate places of the product first, and then multiplica- 
tion can continue as if by a one-digit number. Have the 
students write Ex. 13 in vertical form so that the multiplier 
is 3000. 


Exercises: Remind the students to leave spaces in the products 
between hundreds and thousands and between hundred 
thousands and millions. 


This: The skill of multiplying a number by 10, 100, and 
1000 is of particular importance in the work that follows, 
for example, in relating metric units of measurement. 
These exercises encourage students to find a pattern and to 
suggest a rule for multiplying by these numbers. Students 
who discover patterns on their own and can describe those 
patterns in their own words are more likely to recall the 
rules and to apply them. It is recommended that these 
exercises be discussed with the students when they have 
completed them. Pay careful attention to exercises such as 
Ex. 5 and 7 to ensure that the students consider the zeros of 
both factors, for example, 1000 x 320 = 320 000. Ask if 


Try 


24 x 20 X 20 x 20 x 20 
12 xo 50 530) Xe 30E UR 50 


Encourage them to find ways to 
shorten their work. For example, they 
may suggest multiplying by 900 once 
instead of by 30 twice in the last chain. 


it is necessary to copy the factors in order to write the 
products. 

It is helpful for students to see products such as these on 
an abacus. For Ex. 13, for example, have them show the 
factor 349 on an abacus and then move the rings to show 
the product 34 900. In this way, the same number of rings 
can be seen on corresponding pegs, two places to the left 
when multiplying by 100. 


Jas easly 


100 x 349 34 900 
Assessment 
Multiply. 
1. 28 2. 9120 3. 5000 x 96 480000 
30 400 4. 250 x 70 17500 
840 3648 000 
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Pages 56-57 


LESSON OUTCOME 


Multiply by a two-digit number, mul- 
tiplicands with up to six digits; solve 
related word problems; round two 
factors and multiply to estimate the 
product, then compare the estimate of 
the product with the exact product 


Vocabulary 
day, d 


Prerequisite Skills 
Multiply by a one-digit number, mul- 


Multiplying by a Two-Digit Number 


Angus delivers 34 newspapers 

in 1d {day}. He delivered 
newspapers on 26d in 

November. How many newspapers 
did he deliver in November ? 
Multioly 26 and 34. 


For the product 


2 tens 6 ones 


you need to know how 
to multiply 6 and 34, 


tiplicands with up to five digits; 
multiply a number to 9999 by a 
multiple of ten from 10 to 90; round to 
the nearest ten, hundred, thousand, 
or ten thousand 2 


<8 


and how to 


Checking Prerequisite Skills 
Multiply. 


1. 648 ZOD] 5 
8 6 
5184 55a 450 
3. 501 4. 9380 
70 90 
35 070 844 a00 
Round to the nearest 
5. ten. 6. thousand. 
735970 8600 9000 


7. ten thousand. 8. hundred. 
25 314 30000 608 600 


COR fh 


multioly 2 and 34. 


BIO Blo A 


x 34 = 


68 tens or 680. 


Angus delivered 884 newspapers in November. 


56 


LESSON ACTIVITY 


Before Using the Pages 


@ State the multiplications 7 x 42 and 30 x 42 and have 
students write them in vertical form on the board. Have the 
students find the product for each exercise. Then have them 
find the sum of the two products. Explain that in this lesson 
they will review how to combine the three steps into one 
multiplication exercise to find products such as 37 x 42. 


Using the Pages 


e Draw attention to the photograph on page 56. Discuss 
experiences that students have had delivering newspapers. 
Ask a student to read the word problem. Note the symbol d 
for days. Discuss the use of multiplication in the solution. 

The worked example demonstrates that multiplication by 
a two-digit number can be performed by multiplying by the 
ones as usual, then multiplying by the tens (with care in 
placing 0 ones in the partial product), and then adding the 
partial products. Guide the students in a discussion of the 
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steps shown. After completing the last step of the 
multiplication, develop the solution as shown. 








34 34 204 
XG: x 2 tens + 680 
204 68 tens or 680 884 


Compare the work on the board with the multiplication on 
page 56. Ask a student to read the concluding statement. 


e Draw attention to the example below the photograph. Ask 


students to explain how each number has been rounded. 
When the students rounded to estimate sums or differences, 
all the numbers in an exercise were usually rounded to the 
same place. In multiplication, this is not the case. Tell the 
students that each factor is rounded so that all but one of the 
digits are zero. Point out that by rounding factors in this 
way, basic multiplication facts may be used to estimate 
products. Emphasize the word ‘‘about’’ in the concluding 
statement. 


Working Together: Have the students follow the steps for Ex. 


1. Emphasize the need to write 0 in the ones’ place of the 















RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
24-33 on page 329. 

e Have the students estimate the prod- 
ucts for Ex. 1-18 on page 53 and then 
compare the estimates with the exact 
products obtained earlier for these 
exercises. Point out that since one 
factor is a one-digit number, it is 
necessary to round only the other 
factor. 

e Students having difficulty may bene- 
fit from working on squared paper, or 






Working Together 


Estimates may vary 


Multiply by following the steps. Estimate each product.for Ex.a- 7 


1: 679 2. 389 x 71380003. 612 x 2818 000 
= Esti h prod 
Multio! O74 stimate each product. 
: pie pie! es Then find the exact product. 

Write 0 in the ones sare ih 6C 

Multiply 4 (tens) and 679/23, 9a 4 825 5. $1378 

Add. : _23 * 38 
18.975 (16 000) $8] 302 ($60 000) 
6. 63 x 7808 7. 98 x $40 093 


‘ 491 904 $3,929 114 
Exercises (480 000) ($4 000 000) 





Estimate each product. Then find the exact product.Estimates may vary for Ex.1-26 












338 2. 61 3. 74 4, 98 5. $88 ; : i 
(400) 17 (3000) 49 (6300) 87 (3000)34 neces lined paper turned sideways, with 
39), 2989 6438 333a $5808 place-value headings as shown. 
6s 7. 604 8. 470 9. 587 10. $309 
(6000) 24 (24 000) 41 (35.000) 72 (54 000) 93 ($18 000) 57 a | og ero ees 
7488 ay 764 33 840 54 547 $17 B13 s| ¢| 2] 28 ; 
11212516 12. 3709 13. 9518 14. 2005 15. $6917 f\a2| 8 2 5 
(90000) 32 = (320 000) 83 (500000)54 (a00000)97 (420 000)61 [| Cima et 
80 512 307 847 513 97Q 194 485 él 937 






16. 42 386 17. 90 807 18. 34 006 19, 945 682 20. $408 697 
(@400000)64 (6300000) 71 (270000089 (81000000)93 (#24 000000)56 
A 71a 704 6 447 Qq7 30a6 534 87 948 4a6 $2 887 03a 
21. 42 x 608 25 536(Q4.000) 22. 54 x 5240 282 960(Q50 000) 23. 83 x $3619 $300 377 
24. 68 x 90 554 6157 472 25. 43 x 74563 3206209 26. 28 x $480 eee RPh 290 
: 6 (2 800 000) 


(6 300 000) ()5000 000) 
Use the product in each block 


as the missing factor in the next. 


















@ Have the students find the product of 
the four numbers in each diagram. 

















D7. 14x 18 | 23 x ee we x19 2 This provides an opportunity to review 
28 [ 99 x 7| wx 16 | a al the associative (grouping) property of 
374 3984 50a 656 multiplication, which states that the 


Solve. 









order in which factors are used in 
multiplication does not affect the 
product. Have the students show dif- 
ferent groupings on the board. 


FAG) 
33] 





29. In October, Angus delivered 
34 newspapers each day for 27 d. 
How many newspapers did he 
deliver in October? 9|8 


“30. On 6d each week, Angus 
delivered 34 newspapers. 
How many newspapers did 

he deliver in 52 weeks? |O 608 





second partial product. For Ex. 2-7, have the students 
round each factor so that all but one of the digits are zero. 
Explain, however, that a product can be estimated by 
rounding each factor to any place, and multiplying the 
rounded numbers. For example, in Ex. 5, 60 x $1400 
would give a closer estimate of the exact product than 
60 x $1000, but the latter can be completed easily without 
written work. Compare the exact product and the estimate 
of the product for each of Ex. 4-7 and review that the 


Have the students compare the estimate and the exact 
product to check their work. Although an estimate may not 
appear to be close to the exact product, it really is. In this 
example, both products show thousands, and the numbers 
of thousands are close, namely, 6 and 7. 

Ensure that the students understand how to complete Ex. 
27 and 28. Ex. 30 is starred because the solution requires 
more than one step. Provide an opportunity for students to 
show and explain different methods of solution. 


estimate can be used as a check for the multiplication. 


Assessment 
; Estimates may vary. 
Estimate each product. Then find the exact product. 


1. 348600) 2. 468(35000)3, 29820900) 4, 14 326(100000) 


Exercises: You may wish to have the students use the following 
format for completing Ex. 1-26. Ensure that an estimate is 
written before the exact product is found. 





312 66 wilh, 95 38 
MBivah 5544 34 164 19 760 54Y 388 
1048 5. 91 x 4007364 6316. 48 x 715 293 34 334 064 
(360.000) (35 000 000) 
6240 Solve. 


Exact product ————> 7488 


Estimate of product —» 


7. Angus delivered 38 newspapers each day for 23 d in May. 
How many newspapers did he deliver in May? 8/4 
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Pages 58-59 
LESSON OUTCOME 


Multiplying by a Three-Digit Number 








Multiply by a three-digit number, For the product se For the product sa 
multiplicands with up to four digits en ote : 

3 hundreds 6 tens 5 ones 6 hundreds 0 tens 7 ones 
Prerequisite Skills you need to know how you need to know how 
Multiply by a two-digit number, mul- to multiply 5 and 287, to multiply 7 and 968, 
tiplicands with up to four digits ce ais 

28/7 36 3 

3 65 BOF 





Checking Prerequisite Skills 


14365 677 
















Multiply. 
1. 98 Ped MP2 3. 5076 how to how to 

24 68 39 multiply 6 and 287, multiply O and 968, 
435A 48 416 197 964 


4. 78 x 109 850A 
5. 43 x 6574 28a 68a 








ites Semeeserans 


6 tens x 287 - Oirz 
220 +1722 tens or 17220 | 





6 | 0 tens x 968 = 
06 *. 0 tens or 0. 





and how to and how to 
multiply 3 and 287, multiply 6 and 968. 














9 
mea ow 3 6 = 
{ha Be 6 7 6 2 6 hundreds x 968 = 
17 220 +3 hundreds x 287 = 580 00! 5808 hundreds 
26 100 = 861 hundreds or 86 100.- “=F Or 580 B00 
Then add. Then add. 






237 968 










2 Ses 607 

1 436 6776 

17 220 580 800 

ee 987576 
104 765 









The product of 365 and 287 The preduct of 607 and 968 


Se Nice eee 
is 104 755. is 587 S76. 
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LESSON ACTIVITY Have the students find the product for each exercise and 
then find the sum of the three products. Write the fourth 
Before Using the Pages exercise on the board and ask the students to suggest what 


@ Write the following exercises on the board. the product would be. 














Y a Bas ” ae Using the Pages 

¢ The worked example on the left involves a three-digit 
Ask how they are alike and how they are different. Then multiplier without a zero in the tens’ place. The worked 
ask how the products are alike and how they are different. example on the right involves a three-digit multiplier with 

Recall that multiplying by a number of tens results in a zero in the tens’ place. 
product with zero ones, and multiplying by a number of Begin with the multiplication on the left. For each step, 
hundreds gives a product with zero ones and zero tens. read the information above the numerals, focus on the 
Emphasize that after writing the necessary zeros in the numerals highlighted in red, discuss the sentences in the 
second and third exercises, the multiplication is completed ‘thought clouds’’, and have the students explain the steps 
by multiplying 7 and 842. Use other similar examples if in their own words. Review that 365 means 3 hundreds 6 
necessary. tens 5 ones, or 300 + 60 + 5. Emphasize the need for the 
© Write the first three exercises on the board. zeros in the partial products: when multiplying by ones, the 
146 146 146 146 first digit of the product is recorded in the ones’ ile: 
ant x 20 x 400 x 423 when multiplying by tens, zero is recorded in the ones 


place and the first digit of the partial product is recorded in 
T64 


Working Together 


Multiply by following the steps. 


le 809 

814 
Multiply 4 and 809.336 
Write 0 in the ones place —j~—8»090 
Multiply 1 (ten) and 809,— 200 
Write O in the ones place 658 526 
and in the tens place. 





2 734 

250 
Multiply 0 and (oer aren goes 
Multiply 5 (tens) and 734. 00 
Write O in the ones place 183 500 


and in the tens place. 
Multiply 2 (hundreds) and 734. 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
34-38 on page 329. 

e Have students find the hidden bingo 
for the following information. 





Multiply 8 (hundreds) and 809. 
Add. 





Add. 





Multiply. 
3 SANS 
902 
8A5 330 


4. $208 
670 
$ 139 360 


Exercises 
Multiply. 


7.298 

457 
136 186 
6. 894 


4. 192 
580 

11 360 
9. 739 
769 
568 291 


3. 765 

605 

462 8a5 

8. 641 

370 

ASH £0 
12. 170 x 387 65 790 
15. 621 x $961 $596 78] 
18. 365 x 4071 | 485 915 


72. (0% 
421 
253.021 
Ye UNS 
824 504 
736 656 359 35a 
die 625.423) 964 a75 
14. 245 x $740 $}8| 300 
17. 476 x 9287 4430 612 


Multiply to find the hidden bingo. A bingo is 
three products in a row, column, or diagonal. 


283 845 | (282705) | 260664 


(261 778) | (252 456) 
252.054 | (264028) 





. 705 x 401 
_ ey 2S7/ 
. 513 x 508 


a8 705 
ad3 O44 
A60 604 

















the tens’ place; when multiplying by hundreds, zero is 
recorded in the ones’ place and in the tens’ place, and then 
the first digit of the partial product is recorded in the 
hundreds’ place. Use a similar procedure for the second 
worked example. 

To help students understand this example, you may wish 
to explain it another way. Write the following exercise on 
the board. Ask which partial product does not affect the 


sum. 968 


x 607 


6 776 «<—7 X 968 
0 000 ~—O tens x 968 
580 800 ~—6 hundreds x 968 


587 576 «— Add. 


Establish that the product for 0 tens and 968 need not be 
written at all. Multiplication by 6 hundreds can be 
performed immediately after 7 x 968. To multiply by 6 
hundreds, zeros are needed in the ones’ place and the tens’ 
place of the second partial product. 





5. 564 x $371 $209 auu 


You can check your multiplication by estimating. : 


5. 


$Q4HEB 1Q7 


10. 


692 x 438 346 x 905 
382 x 528 825 x 672 
467 x 523 T6285 


e Provide an opportunity for students 
to practice basic multiplication facts by 
playing the game ‘‘Product Search’’ 
on page T 380. 

e Adapt the game ‘‘Greatest Sum’’ on 
page T379 for a multiplication game 
called ‘‘Greatest Product’’. Have stu- 
dents use charts similar to the follow- 


ing. 


$309 
803 


$165 
458 


$75 570 


. 942 = 268 
. 684 x 386 
7 803 326 


a5Q 456 
Ab64 OA4 
Aol 778 





Working Together: Ex. 


13. 806 x 690 556 |HO 
16. 389 x $908 $353 41a 
19. 6234 x 7819 48 743 646 


e Students having difficulty may find 
it helpful to work multiplication exer- 
cises provided on squared paper. Show 
the necessary zeros in the partial 
products for a few exercises. 





1 and 2 identify the steps for 
completing the multiplication. Have students give similar 
statements in an oral explanation of their work for Ex. 3-5. 
Note that there is a zero in the ones’ place of the multiplier 
in Ex. 2. Point out that the double arrow emphasizes that 
the product for 5 tens and 734 is written on the same line as 
the product for 0 ones and 734. 


Exercises: Encourage the students to check the products for 


several exercises by estimating. Ensure that they under- 
stand what is required to find the hidden bingo. By 
matching the six products for Ex. 20-25 with the 
corresponding numbers in the chart, they will find the three 
numbers that form the bingo. They may find the hidden 
bingo without having to complete all six exercises, if they 
choose to complete the exercises in a different order. 


Assessment 

1. 149 PROM oie 3. 4032 4. 501 x 438 
825 906 750 5. 689 x 407 

12a 935 609 738 = =©3. 024 000 380 4a3 
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Pages 60-61 
OBJECTIVE 


Demonstrate competence in multiply- 
ing and in estimating products; solve 


1722 2. 8054 3. 63 745 4. 403 5. 46 
related word problems (4200) 6 (800 000) 99 (480 000) g (Q0 000) 50 (4500) 94 
U3qQ 197 346 509 960 20 TSU 4394 
6. 128 7. 607 8. 861 9. 293 10. 485 
(6000)58 (540 000)935 (540 000) 600 (270 000)903 (250 000) 520 
7934 567 545 516 G00 Qb4 579 45a doo 
11. 70 9217, 12. 43 x 1834 13. 6 x 600 056 
14. 400 x 6127 15. 907 x 290 16. 5200 x 60 
17. 4932 x 6410 18. 500 x 500 19. 729 x 182 
20. 18 x 908 21. 917 x 658 22. 400 x 80 
23. 43 x 47 286 24. 89 x 741 664 25. 624 x 2637 
26. 248 x 9172 27. 3872 x 5796 28. 7 x 7 030 463 
Write only the products. 
29. 10x 6018 60180 30. 726 x 100 72 600 31. 1000 x 2840 2 840 000 
32. 5569 x 1 5569 33. 1000 x 879 877000 34. 4330 x 100 433000 
35. 0x 7642 O 36. 6800 x 10 68 000 37. 1 x 2870 2870 
38. 2392 x 100 239.200 39, 3761 x0 O 40. 4200 x 1000 44 200 000 


Practice 
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LESSON ACTIVITY 


Using the Pages 


e Ex. 1-28 provide practice in estimating products and in 
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multiplying. Remind the students to check this work by 
comparing the estimates and the exact products. Ex. 29-40 
provide practice in multiplication when one of two factors 
is 1, 10, 100, or 1000. 

Before the students begin Ex. 41-48, discuss the 
pictographs on page 61. Review the meaning of each 
symbol and half of a symbol. Ask questions such as the 
following. 

‘‘What numbers would you multiply to find how many 
flyers Nicole delivered each week?’’ (4 and 16) 

‘How would you find the number of weeks that Ina 
delivered flyers?’ (3 x 2 + 1) 

‘How would you find how many flyers Lewis delivered 
altogether?’’ (2 x 16 + 8) x (5 x 2) 

The students may enjoy sharing the problems that they 
make up for Ex. 48. 


First, estimate the product without 
doing any work on paper. 
and compare the product with your estimate. Estimates may vary. 


You can change the 
order of the factors 
to check your multiplication. 





Try 


fit thie Heit Hoe? not acre ite. fist. reanice 3 
‘there is a mistake in your work. Lacey tk: 


Check your multiplication 
by changing the order 

of the factors for 

Exercises 6, 7, 12, 21 above. 


ll. 645 190 (630 

14. 2450 800(2 400000) 
17. 31 614 180(30000 000) 
a0. 16 344 (18000) 

&3. 2033 298 (2000 000) 
ab. A274 656 (1 8300 000) 








Then multiply 



























429 87 
87 429 

~ 3003 783 
34 320 1740 
34 800 














For Exercise 12, 
which order jgauy 
involved 43 
less work? 


13. 3 600 336 (3 600 000) 
16. 312 000 (300 000) 












la. 78 86a (80000 

15. 2&3 030 (270 000) 
18. 250 000 (250 000) 19. 132 678 (140 000) 

al. 603 386 (630000) 2a. 32 000 (3A 000) 

at. 66 008 096 (63000000 25. | 645 488 (| 800 000) 
a7. 2a 44AallA (A4000000 a8. 49 QI3 Q4uI(49 406 000) 











This: The example reviews the procedure of checking 
multiplication by reversing the order of the factors and 
multiplying. This is possible because multiplication is 
commutative; that is, the order of multiplying two factors 
does not affect the product. However, the order can affect 
the number of partial products, and thus the amount of 
written work required to complete a multiplication. The 
students will encounter this when they show two methods 
for Ex. 12: 


1834 43 
eS x 1834 
5 502 ize 
73 360 1 290 
78 862 34 400 
43 000 
78 862 


This pictograph shows 
how many flyers each 
student delivered in one week. 





lina 


This pictograph shows 
how many weeks each 
Student delivered flyers. 








i Nicole 


Lewis 








Each 2 
at. 


43. 


8. 








= 
22% 


stands for 16 flyers. 


How many flyers did Lewis 
deliver in 1 week? 40 





How many flyers did 

Nicole deliver in all? 320 
How many fewer flyers did 
Nicole deliver than Marty? 184 
How many flyers did 

the four students 

deliver altogether? 1728 











| LEWIS 


lina 








Marty &§ 


Each 


42. How many flyers did Marty 
deliver in 2 weeks? lla 

44. How many more flyers did Ina 
deliver than Lewis? 104 

46. Which 2 students delivered 
the same number of flyers? Ina and Marty 
Make up and salve a ward 
problem for multiplication using 
information in the pictographs. Answers 

will vary. 


bea 





RELATED ACTIVITIES 


e Have the students prepare two pic- 
tographs or two bar graphs related to 
an activity similar to the one on page 
61. Display the graphs and have the 
students write and solve word prob- 
lems about them. You may wish to 
provide the word problems for the 
students to solve. 

e@ You may wish to demonstrate the 
procedure for checking multiplication 
known as ‘‘casting out nines’. An 
example is given below. 


6342 
SonueGy 
12 684 
570 780 


583 464 


Step 1. For the factor 6342, 
G3 4 Zeal op 
and 1 +5 = 6. 

Step 2. For the factor 92, 

9 +,2:=14, 
and1+1=2, 

Step 3. For the results obtained in 
steps 1 and 2, 
2X 6 = 12, 
and 1 + 2 = 3. 

Step 4. For the product 583 464, 

3 4°83 44 Soe 4 
= 30, and3 + 0 =3. 

Step 5. Compare the results of steps 3 
and 4. If they are equal, the 
multiplication exercise is 
likely correct. 


Students may use this procedure to 
check exercises on this page and on 
other pages of this unit. 
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Pages 62-63 
LESSON OUTCOME 


Use multiplication to divide, divisors 
and quotients to 9, remainders; solve 
related word problems 


Using Multiplication to Divide 


Kim has 20 crests for 4 hats. 
She wants the same number on each. 
How many are there for each hat? How many are there for each hat? 


Divide 20 by 4 Divide 23 by 3 


For 4 )20 For 3 )23 


Mark has 23 crests for 3 hats. 
He wants the sarne number on each. 


Materials 
counters (optional) 





think think # 
Vocabulary a 
divide, division, , ) , divisor, 


dividend, quotient, remainder 


»F crests for * 

‘each hat a 
Prerequisite Skills BOs ae, 
Complete the basic multiplication 
facts; write the missing factor in a 
multiplication fact 


» © €rests > crests ; 

“remaining = = remaining 3 
There are 5 crests 
for each hat. 


There are 7 crests far each hat 
and 2 crests left over 


Checking Prerequisite Skills 
Multiply. 


I Keylts) 2. 8 ab i 4.2 
6 2 
4a \3 

Suit ADRs ica 


OO —l7 Ie 








LESSON ACTIVITY 


number sentence by replacing the underlined words with 


the appropriate mathematical symbols (30 + 5 = 6). Then 


Before Using the Pages ask for another way to show the same division to obtain the 


© Present a few oral exercises to suggest the concept of sharing 
equally and to enable students to recall that it is associated 
with the operation of division. For example, tell the 
students that 30 dots are to be drawn in 5 rows so that each 
row shows the same number of dots. Ask how many dots 
there will be in each row. Some students may draw 
diagrams or use counters to find the answer. Others may 
think of a multiplication fact to find the answer. Still others 
may recall the use of division and write a division exercise 
to express the information. Have students demonstrate 
these ways of answering the question. Discuss the 


format 5)30. Elicit the words division and divide from the 
students. Note that each form of the division is read *‘thirty 
divided by five equals six.’’ Emphasize that the concept of 
sharing equally is associated with division. Ask whether 26 
dots can be drawn in 4 rows with the same number of dots 
in each row. 


Using the Pages 


¢ The worked examples review the partitive (sharing) aspect of 
division, division terminology, and the concept of remain- 


T68 


inefficiency of methods that involve diagrams or counters. 
Lead the students to suggest that thinking of multiplication 


is a More efficient approach; for instance, SAX HS 30 


sentence. Write the sentence ‘‘30 divided equally by Sis 6” 
on the board. Have students help to translate it into a 


ders. The use of multiplication to divide is emphasized and 
the written format of the divisions suggests the standard 
form for division. 

Briefly discuss the photograph to introduce the word 
problems. Review that division is used because the 
problems involve sharing equally. Question the students as 


To check Mark’s division, Working Together 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 


think i groups of 7 crests é Give the multiplication fact that 39-48 on page 329. 


-or 3x7, and se you would use to find the quotient. 


oe vlett CULES Soaeamer 


quotient————+ 7 R2.— remainder 


divmce = ype Sat 


21 Usp G8! 


2 remainder 4. 4)31 2. 8)75 


_.. too great! % 


Ae 7 x= oo 


® Because of the relationship between 
multiplication and division, review 
basic multiplication facts as well as 
basic division facts with games, writ- 
ten drill, and oral drill. 

e Prepare number wheels and tables 
3. 49-7 from copies of page T 391 for practice 


wite 3x 7=21 Divide. Show the quotient AEA ee 
214+2=23 and the, femainder. Then check. ing division facts. 


4. 4)25 


[To check a division, multiply : aR 


:, the divisor and the quotient. : 6. 2)19 : 7 EAR 7 
te GR 
8. 9)83 94-14 


Then add the remainder. ; 
= If the result does not match ; 
:, the dividend, there is a : 
: mistake in your work. oh 


Exercises 


Divide. Write the remainder beside 
the quotient when the remainder is not 0. 


Check ee ones that you found difficult. ORY IRQ 


, QI 3. 5)49 4. 7)9 
Gs 6)38 2 5R7 qRa q 


6. 9)72 7. 8)47 8. 4)38 9.1)9 


11, 13-2 6Ri 4? Glee S 13983 B22 aR 
15, 224 _1R3 16..64=8 8 17. 256 48) 


Solve. 


19. Max has 15 badges to give to 8 20. Sue had 36 crests. 


De 


NOS MRE 





e Students having difficulty in under- 
standing the concept of division will 

GRA benefit from using counters to demon- 

5. 3) 29 strate division exercises. 

102 44) e@ Provide the students with division 
exercises similar to each of the follow- 
ing. Have them complete each exercise 
and then write a word problem that 
would require the exercise for the 


14. 40=5 8 
18. 85=9 9RY 


She sewed solution. Students can check their 


friends. If each receives the the same number on each of 7 results by multiplying and adding. 
same number, how many does each jackets. How many are on 
receive?! How many are left over? / each?) How many are left over? | Dl (a quotient of 1) 





you guide them through the examples. For instance, ask, 
‘‘How many crests are there in all?’’ ‘‘How many hats are 
there?’’ ‘‘What multiplication fact helps to find the number 
of crests for each hat?’’ ‘“‘How many crests are used?’’ 
‘‘What operation is used to find how many crests are left 
over?’’ Note that two multiplication facts are named for the 
second example. Discuss the reasons for this and point out 
that the subtraction step reveals that 2 crests are left over. 


e Draw attention to the division terms and the method for 


checking division shown at the top of page 63. Have 
students explain the meaning of divisor, dividend, quotient, 
and remainder. Then have them identify these in the 
division exercises on page 62 and describe how to check the 


divisions. 


Working Together: Ex. 1-3 deal with the skill of relating a 


multiplication fact to each division. In the example 
provided, ask why 6 xX 8 = 48 is used instead of 
6 x 9 = 54. Have the students follow the format shown in 
the worked examples to complete Ex. 4-9. To do this, 


1)6 (a divisor of 1) 
ee 4)3 (a dividend less than the divisor) 
6)0 (a dividend of 0) 


some division exercises must be rewritten using the symbol 


Exercises: After the students have completed the exercises, you 
may wish to ask for the multiplication fact used for each 
division. Discuss the result of dividing by one as in Ex. 9 
and 10. (The dividend and the quotient are the same.) For 
Ex. 19 and 20, remind the students to write a statement to 
answer each question. 


Assessment 


Divide. 
URQ TRY 


3 
1. 5)15 25 34 3. 6)46 


3 
4. 8)48 5. 4)31 
6535075) Jaeliet.2 SRI 8..67.2.9 dR 


Solve. 


9. Steve earned 36 crests in 4 years. If he earned the same 
number each year, how many crests did he earn each haa 
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Pages 64-65 
LESSON OUTCOME 


Divide by a one-digit number, div- 
idends with up to five digits, zero as 
only the last digit in the quotient; solve 
related word problems 


Materials 
models for thousands, hundreds, tens, 
and ones 


Dividing by a One-Digit Number 


Each team is made of 9 cards. 
Michael has 306 cards. 
How many teams does he have? 


Divide 306 by 9. | 9)306 


306 shows 3 hundreds. Since 
3 is less than 9, think of 
3 hundreds O tens as 30 tens. 


Then divide the 30 tens. — 


£9x3=27 


Prerequisite Skills : 
tape Ora 100 great! 


Use multiplication to divide, divisors 
and quotients to 9, remainders; extend 
basic multiplication facts to multiples 
of 10, 100, 1000, and 10 000; regroup 
with numbers to 99 999 


Use 9 x 3 tens = 27 tens. 


Write 9) 306 





Checking Prerequisite Skills af 
Divide. 3 
U caine 7R6 
1. 5)20 2.07 )52) 3. 8)62 
Think of the 3 tens 6 ones 
4. 54=96 5. 35 + 6 SRS that remain as 36 ones. 
Complete. 3 
6407 t = _A8_ tens 7 
. 9) 306 
7. 6 x 8 hundreds = _48_ hun- | 
vad 
dreds “36 
8. 9 x 5 ten thousands = = 
450 000 — 


9. 7 Xx 3 thousands,= —~_2) 000 _ 
10. 5 hundreds 3 tens = _53 _ tens 


11. 8 thousands 0 hundreds = 
80 hundreds 


12. 4 tens 5 ones = _45_ ones 


Michael has 34 pictures. 








LESSON ACTIVITY Use a similar procedure with other division exercises 
such as 5)160 and 3)1284. Emphasize the use of 


Before Using the Pages multiplication to obtain digits of the quotient. 


© Write the division 4)96 on the board and ask what name is 
given to the 4 and what term identifies the 96. Ask for the 
umber of tens and the number of ones. in the dividend. 
Have a student use models to represent 96. Review that 
division is associated with sharing equally. Have four 
students demonstrate the division 4)96 by sharing the tens 
first and then the ones, to obtain the quotient 24. Pay 
particular attention to the regrouping of | ten as 10 more 
ones. Then develop the corresponding division on the 
board, asking questions similar to the following. 

‘‘What is divided first?’’ 

‘‘What multiplication fact gives the number of tens in the 


Using the Pages 


© Ask a student to read the word problem at the top of page 64. 
The example involves measurement (quotitive) division 
because the number in each group is known (9). Explain 
that the cards referred to in the problem have been prepared 
by cutting pictures into 9 cards each. Discuss how the 
solution involves the use of division to find the number of 
groups of 9 in 306. 

Question the students as you lead them through the steps 
of the solution. Ask why the first digit of the quotient is 
written in the tens’ place rather than in the hundreds’ place. 









quotient?’’ ‘‘How many tens are left?’’ 

‘How can the remaining ten be divided?”’ 

‘“How many ones are there to divide in all?’’ 

‘What multiplication fact gives the number of ones in the 
quotient?’’ ‘‘How many ones are left?’’ 


Then ask, “‘If the first digit of the quotient is written in the 
tens’ place, how many digits will there be in the final 
quotient?’’ Emphasize the use of multiplication to obtain 
digits of the quotient. Point out that arrows are not to be 
drawn in the solution; they illustrate which digit of the 


Working Together: Ex. 


Working Together 


Complete 

728 R 38” RP 

1. 6)4376 2. 5)1948 
42 15 8 
WP 44 1 

12 40 
56 4s 
o4 45 


a 2 


© To check the division, multiply the divisor} = 
:,and the quotient. Then add the remainder. + 


Divide. Then check your work. 


Q00 


2 690RI 
5, 2)400 6. 


ab, 
4. 3)78 2)1381 


Exercises 


Divide. Check your work for 
five difficult exercises. 
L8RI 
1. 2)87h 
SS RS 
3. 6)549 . 1)4672 
A6TRA 100 
ay 03 . 8)5600 
e/, 


Write the division 


_I7R4 
. 5)89 
4672 


26550481269) 5079 


9 27. 1788, 5, 4, 8944 


$ 62 
11. 7)$434 
13. 1361 +2 680RI 14. 


OR 207. . 7°" 


4908 = 5 981R3 22: 


Adele has 240 cards. 


17THO | 
1 R 


3. 8)93 921 


3 
8 
59 


RB56 


3a 
3a 
Ol 


7. $61 024~+8 47628 


Each group of numbers forms a division. 


Example: For 4, 26, 6, 2, 


6 R2 


write 4) 26 
89I4URG6 
25. 7, 6264, 6, 894 7)6a64 


1a69R3 

4)5079 
\788 RY 
syeggy 


Each 


picture is made of 8 cards. 


37 272 + 4 9318 
89 765 + 614960R5 
6920 = 7 988R4 
9453 = 2 47Q6RI 
$5460 +7 $780 


15. 24 788 + 38a6aRI6. 
17. 88475 = 712639RD8. 
19> Soon SliRas 20: 
21, 12740 S4:3185 522. 
23. $3492 + 9 $388 24. 


29. There are 132 cards. 
as possible. are dealt to 7 
How many does each 


players. 
get?|BHow many 


dividend is required at each step. Also, note the importance 
of aligning the digits in the division process with those of 
the dividend. Ask a student to read the concluding 
statement. Then have the students use multiplication to 
check the division. 

1-3 provide partially completed 
division exercises. It is important to discuss the completed 
steps before continuing the division. For Ex. 4-7, ask the 
students to determine the number of digits there will be in 
each quotient before they begin the division. For example, 
in Ex. 6, the first digit of the quotient will be in the 
hundreds’ place, and thus the quotient must have three 
digits. Similarly, the quotient in Ex. 7 must have four 
digits. Since Ex. 7 involves an amount of money, tell the 
students that the symbol §$ is recorded at the left of the 
dividend and at the left of the quotient. 


Exercises: Encourage the students to use multiplication (and 


addition) to check their work. The exercises with amounts 
of money (Ex. 11, 12, 23, 24) do not have remainders and 
they involve only dollars, not dollars and cents. 


How many pictures does she have? 30 


As many 


are left over? 6 


65 





Assessment 
Divide. 
49 
1. 5)210 
4. 11674 +6 
1945 RY 
Solve. 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 49-52 
on page 329. 

e Students having difficulty with place 
value in division may benefit from 
completing division exercises as 
shown below. Have them turn their 
lined paper sideways to provide the 
lines for columns. 


thousands 
o/s hundreds 


] 

8 
6 
2 
2 


MI Oo 


a 


e@ Have the students write and solve 
word problems that involve interpret- 
ing the remainder for some of the 
exercises on pages 63 and 65. Empha- 
size the relationship between the ques- 
tion that is asked and the meaning of 
the remainder. For example, state that 
there are 27 apples packed in boxes of 
6. Ask the following questions. 
‘*How many boxes are full of apples?”’ 
(4) 

‘‘How many apples are left over after 
the full boxes are packed?’’ (3) 
‘‘How many boxes are needed to pack 
all the apples?’’ (5) 


3 414 RS 687 RB 


2. 7)23 903 3. 9)6191 


5.5360 + 8 670 


6. 106 cards are dealt at the beginning of a game. Each of 9 
players receives the same number of cards. How many cards 
does each player SCENE: How many cards are left over? / 


a7 





eet reer 


Page 66 
LESSON OUTCOME 


Divide by a one-digit number, div- 
idends with up to five digits, zeros in 
one or more places in the quotient 


Materials 
models for hundreds, tens, and ones 


Prerequisite Skills 
Divide by a one-digit number, div- 
idends with up to five digits 


Checking Prerequisite Skills 
Divide. 
53 


642 R7 

1. 6)318 2. 8)5143 
3. 2613 + 9 4. 32814 +7 
270 R3 4687 RS 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 53-56 
on page 329. 
@ You may wish to teach short divi- 
sion as described below for 4)693. 
Divide 6 hundreds. 1 
Regroup the remaining 4)629 3 
2 hundreds with 9 tens. 
Divide 29 tens. 
Regroup the remaining 
1 ten with 3 ones. 
Divide 13 ones and 19 7°3OR1 
write the remainder 4)62913 
in the usual way. 

Have the students practice short 
division with the exercises on page 66 
and compare the quotients. 


17 
4)629 13 


LESSON ACTIVITY 


Before Using the Pages 


@ Write the exercises 3)163, 3 715, and 3)615, on the board. 







Zeros in the Quotient 






Sometimes zeros are needed 
in the quotient as place holders. 


Divide 3042 by 6. 











Show the Show the 
Divide tens that Divide ones that Divide 
30 hundreds remain. 4 tens. remain. 42 ones. 
5 5a 50 50 507 
6)3042 6)3042 6)3042 6)3042 6)3042 
30 30) 30 305 law 30 
O 04 04 042 042 










42 
0 





2 The zero is needed in the quotient ; 
*, to show 3042 divided by 6 is 507. : 
3042 divided by 6 is ot 57 





3042 +6 = 507. 







Working Together 






Give the next digit for each quotient. 







BOOs m0 T eros 
1. 3)1803 2. 8)56 621 3. 7)70 680 
18 56 7 










00 062 006 








Divide. 
4 






___t 030 1060R3 
4. 5)20150 5. 8)8483 






6. 41 209+ 2 A0604RI 7, 18.075 = 9 A008R3 













Exercises 





Divide. 






_5 03a __ 610A R4 __ 8 06! R8 23 405 R3 

1. 2)10 064 2742 F418 3. 9)72 557 4. 4)93 623 
__2 960 R7 20 403 RY __ 70 501 Ra _9 O30 R7 

5. 8)40 487 6. 5)102 019 7. 3)211 505 $8) 72 247 





9. 81010= 9900IRI10, 35 440 = 75062R41. 40 009 = 41000ARK2, 35 045 = 5 7009 
13. 60015 = 32000514. 61 830 + 6 1030515, 80 600 = 2 4030046, 72 727 = 8 9090R7 





is 6. Ask what the place value will be of the first digit of the 
quotient and how many digits there will be in the quotient. 
Lead the students through the example, emphasizing the 
place-by-place aspect of division. Draw attention to the 
statements in the ‘‘thought cloud’’. Have students complete 


For each exercise, have students tell the place value of the 
first digit of the quotient, explain how this is known, tell 
the number of digits there will be in the quotient, and 
explain how this is determined without actually performing 
the division. 

Ask students to complete the first two division exercises. 
Then assign the division 3)615. Use models to find the 
quotient, emphasizing that in each of the 3 equal groups, 
there are 0 tens. Discuss the importance of writing O in the 
tens’ place. Use multiplication to check the quotient 205. 


Using the Pages 
e The worked example shows and explains the steps in a 


division for which there are 0 tens in the quotient. Have a 
student read the statement at the top of the page. Point out 
that the thousands’ digit of the dividend is 3 and the divisor 


the multiplications 6 x 57 and 6 x 507 to check that 507, 
not 57, is the correct quotient. 


Working Together: Have a few students show and explain their 


work on the board. 


Exercises: Emphasize how to determine the number of digits in 


a quotient prior to the division process, and the use of 
multiplication and addition to check division. 


Assessment 


Pividgos Ra 
1. 3)611 


4. 12029 + 4 
3007 RI 


4 300 R8 6 053 

2. 9)38 708 3. 8)48 424 
5. 60 948 + 7 
3706 R6 


Finding the Average 


4 pieces of wood were used for 
1 kite, 8 were used for another, 
and 2 for each of 2 other kites. 
What was the average number 
of pieces of wood for each kite? 


Add 4, 8, 2, and 2.:. 


“the numbers *; 
“in each group: 





Then divide the sum by 4%. 
fthe nu mber | 
_ of groups |} 


16—.4.= 4 


The average number of pieces 
of wood for each kite was 4. 


Exercises 


Copy and complete. 


Working Together 


What number would you divide by 
to find the average ? 


ile heh SP A) 27, 4 60) Sas 
Find the average. 
Sa CODNIEO NG rOUD SaaS 
4. 1674 in 9 groups |g4 
led. em 
p NS, Ee, WM), ©, ANS), fe) syoys 
. $72, $64, $137 49) 





5616 





1.| Number in all 2568 
Number of groups 6 


7063 29715 
8 v 3 





| Average ?4a8 


?i009| 905 | 


2708 | 





Find the average. 
. 280 in 8 groups 35 
» Ash, yO, SY Bas 
. $72, $86, $137, $582, $638 42023 


. 1728 kg, 4936 kg, 3725 kg 3463 kg 9. 


Solve. 


10. 432 m of string were 
used for 8 kites. What 
was the average length 
of string for each kite? 54 pm 


3. 6264 in 4 groups |544 
5. 4,4,4,4,4,4 4.44 u 
Th, HSE) Wea, IS Mean ey em 


7 mm, 8mm, 9mm, 1 mm, 5 mm ¢ mm 


11. 24 m*? (square metres) of 
material: were used for 8 
kites. What was the average 
amount of material for each? 3 ma 


Page 67 
LESSON OUTCOME 


Find the average for a set of numbers; 
solve related word problems 


Materials 
16 counters, a metre stick 


Vocabulary 
average, Square metres, m? 


Prerequisite Skills 
Add more than two addends; divide by 
a one-digit number 


Checking Prerequisite Skills 
Add. 


1. 764 + 325 + 893 + 80 2062 
2. Ole Oo nO kde hae 


Divide. 
S 610 
3. 8)344 4. 6 )4020 


RELATED ACTIVITIES 


e Help the students find the tempera- 
ture or the rainfall in various areas for 
a month and then calculate the average 
temperature or rainfall for that month. 
e Have students help one another to 
measure their heights. Then have them 
find the average height of a student, 
the number of students whose heights 
are above the average, and the number 


LESSON ACTIVITY 


Before Using the Page 


e Display a group of 3 counters and a group of 5 counters. Ask 
the students how the counters can be arranged so that the 
number of groups remains the same and each group 
contains the same number of counters. Have students 
arrange the counters to show the two groups of 4 counters. 

Repeat this procedure with groups of 5, 6, and 4 counters 
and ask students to place them in three equal groups. Then 
ask for a way to find the number in each of the three groups 
without using the counters. 


Using the Page 

e Read the word problem and discuss the meaning of average. 
The average is the number in each group if the number of 
groups remains the same and each group contains the same 
number of items. Discuss the worked example, noting that 
the average can be found by using addition and then 
division. Ask how it is known what number is the divisor. 





of students whose heights are below 
67 the average. 


Working Together: Point out that 0 in Ex. 2 represents one of 
the groups; thus, the sum is divided by 5, not by 4. For Ex. 
3 and 4, the sum is given and it is necessary only to divide 
to find the average. Since the items for Ex. 7 are amounts 
of money, explain that the average will also be an amount 
of money and will require the symbol $. 


Exercises; Remind the students to include the units of 
measurement in the averages for Ex. 6-11. Note that the 
symbol m? is used to represent “‘square metres’’. 


Assessment 

Find the average. 

1. 24, 89, 63, 72 6a 

2. 807, 928, 463, 272, 800 654 

3. 6483, 9212, 5091, 6073, 6849, 2148 5976 


Solve. 
4. 8 students made 32 kites to sell at the school fair. What was 
the average number of kites made by each student? 4 


T73 


Pages 68-69 
LESSON OUTCOME 


Divide by a multiple of ten from 10 to 
90, dividends with up to five digits 


Dividing by Multiples of 10 


80 students rode 1920 km altogether 
in a bike-athon. What was the 
average distance each student rode? 


Prerequisite Skills Divide 1920 by 80. 


Divide by a one-digit number, div- 
idends with up to five digits; multiply 
a one-digit number by a multiple of ten 
from 10 to 90 


1920 shows 1 thousand. 
1920 shows 19 hundreds. 


Since 
19 is less than 80, think of 
19 hundreds 2 tens as 192 tens, 


Checking Prerequisite Skills Then divide the 192 t tens 


Divide. 
683 4 201 RY : (80% 2 = 160 , 
1. 4)2732 2. 8)33 612 3 480 3 = nie too great - 


3. 23 117 + 6 385A R5 

4. 81 320 + 9 9035 R5 
Multiply. 

5. 30.X 5150), 6.°60 <7 Yao 
7. 40 x 9 360 8. 80 x 8 GHO 


Gee. 80 2 Nae = 160. jens 


2 
80) 1920 
160 

32 


Write 


Think of the 32 tens 0 ones Then ee “the 29 ones. 


that remain as 320 ones. £80» i 4= 320 


24 
80)1920 

160 
320 


2 
80)1920 
160, 
320 


Write 


The average distance each student 
rode was 24 km. 





LESSON ACTIVITY 


@ Write the following exercises on the board. 


4920 40)920 


Ask how the exercises are alike and how they are different. 
Have students tell the place value of the first digit in the 
quotient and the number of digits in the quotient for each 


Before Using the Pages 


e Write examples on the board to review place value in 
numerals similar to the following. 


[1]2 00 1 thousand [1]6000 1 ten thousand exercise. For example, for 40)920, 9 (the number of 
00 12 hundreds Ls) 6}0 0 O 16 thousands hundreds in the dividend) is less than 40 (the divisor), but 
112 0]0 120 tens [1 6 0]0 0 160 hundreds 92 (tens) is greater than 40. Thus, the first digit of the 


quotient will be in the tens’ place and the quotient will have 
two digits. Have students draw a square frame for each 
digit there will be in the quotient for each exercise. 


HUIO LO 
4)9 20 40)9 2 0 


e Have students suggest numbers to make true sentences for 
examples similar to the following. Have them focus on the 
zeros in the factors and the products, and apply basic 
multiplication facts. 


40x 9 = ore. Using the Pages 

An é TS. 5 3 _n @ Have a student read the word problem at the top of page 68. 
“Show Point out that the addition step has been completed, as 

LOA XO = indicated by the total distance of 1920km for the 80 

7 [0] X18 Noe oy 2[0 0] students. Discuss that only the division step is required to 

AU PR owdge Ca INL) find the average. 


T74 





RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
57-60 on page 329. 

e Have the students find the missing 


Working Together 
Round to the nearest ten. 


1. 3640 2. 4750 SS rcs eNO) 4. 75 80 











Complete. digits in the following exercises. 
6 4Y 37 ay 4 
4 38 81) R 9 6 BIE) R8 
5. 10)43 860 6. 40)32 597 7. 80)73 924 60 )3 [7] [5] 0 B) 
49 0 | Ao 
8 ce Slats 
30 | + ae 
86 S : (J fa) fo) 
80 - <A 
2 elon ca 
3 00 
#5 60 
0 
GB] 9 (1) e) R &] 
_ 198 | O47 RIO 20)6 0 3 BIE] 
8. 20)3760 10. 27 005+ 60450R5 Al 
Exercises 0 [3] 8 
cs Work inside the parentheses first. 
Divide. Check the difficult ones. Then work from left to right 2) 0) 
Ol 
1. 30)2910 Z. 1. (23x 714)+7 a34e iia} 5 
3 4. 2. 23 * (714=7) ase (fa) [ol 
: sors , 3. 48 400 = (8x 10) 605 5) 
"(Gan Rae ee 4. (48 400 + 8) « 10 60 500 2 HE RGI8 
7p 90) 92 006 8. puree 5. (14760 + 60) +6 UI )B)5 7 6 
673 TRAY ; ; — 
9. 10)6730 10. 40)7904 Gra OO Gere Oe 
730 FOO RA 7. 68 x (73 x 84) 416 976 
. 36500 = 50 12. 56 002 + 80 8. (68 x 73) x84 416 976 7) 6) ) 
—7AR36 765A RI 20 
. 4356 = 60 14. 76521 = 10 9, 794 x (31 900 + 50) 506 574 
61! RIO IS9ORb6A : 
55000. 80 yuelbr 9262s 70. | \Baseaede 1202) 708 aeh 
Complete each in three different ways. — 
Answers will vary. B)B) 
17. 40)% . aD) ee e Prepare tables for students to prac- 


tice division, using copies of page 
T391. Division by 10 is especially 
interesting because of the relationship 
between the dividend and the quotient. 





Lead the students through the steps of the solution, 
paying particular attention to the statements that explain 
why the division starts with 192 tens, not with 1 thousand 
or 19 hundreds. This explains why the first digit of the 
quotient is in the tens’ place. Have the students work the 
same division on their own and check their work with the 
worked example. They may also use multiplication to 
check their work. Then point out that all the division 
exercises on page 69 have divisors that are multiples of ten. 


Working Together: Ex. 1-4 prepare students for rounding 


two-digit divisors to the nearest ten for estimating a 
quotient in the following lesson. For Ex. 5-7, discuss the 
steps given and then have the students complete the 
divisions. The grey shapes guide the students by suggesting 
the number of digits in each numeral. Note that the 
remainder in Ex. 5 is zero. Pay particular attention to Ex. 
8-10: Ex. 8 and 9 involve zero ones in the dividend; Ex. 9 
and’ 10 involve zeros in the quotient. 


Exercises: After they have completed the exercises, you may 


wish to have the students compare the dividend and the 


quotient for Ex. 3, 9, and 14, to note the result of dividing 
by 10. Students may enjoy comparing their answers for Ex. 
17 and 18. 


Try This: You may wish to have the students turn to page 31 for 


the Try This feature involving addition, subtraction, and 
parentheses. Review that the work inside parentheses is 
completed first and that the remaining work is completed 
from left to right. The same procedure will apply in these 
exercises involving multiplication and division. When the 
students have completed the exercises, have them compare 
the answers for the following pairs of exercises: Ex. 1 and 
2, Exess and.4* Ex. 5 (and 6:;. Ex. 7 and 8, Ex. 7 and.8 
present an opportunity to review the associative property of 
multiplication, which states that the way three or more 
factors are grouped does not affect the product. 


Assessment 

Masi eg te 430 R30 385 RP 

1. 60)4045 De 40)17 230 Be 80)22 809 

4. 68 342 + 10 5. 95 670 + 90 6. 21 430 = 70 
6834 Ra 1063 306 R\0 
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Pages 70-71 
LESSON OUTCOME 


Divide by a two-digit number when the 
trial estimates for digits in the quotient 
are correct, dividends with up to six 
digits; solve related word problems 


Dividing by a Two-Digit Number 
Divide 4489 by 62. 
For 62)4489, think of 60)4489. 62 rounded to the ? 









Prerequisite Skills 

Divide by a multiple of ten from 10 to 
90, dividends with up to five digits; 
regroup for numbers to 999 999 


4489 shows 4 thousands 4 hundreds or 44 hundreds 
Since 44 is less than 60, think of 
44 hundreds 8 tens as 448 tens. 
Then divide the 448 tens. 








Checking Prerequisite Skills “60 » 1-420 ae 


Divide. 
U6R6 902 R\O 
1. 20)926 2. 70)63 150 


3. 55 187 + 80 689 R67 
4. 85920 + 60 1432 
5. 33 358 + 90 S7ORSS 





Man nee gered Write 






Use 62 x 7 tens = 434 tens. 







Complete. 
6. 1 hundred 7 tens = _|7_ tens 


7. 8 thousands 2 hundreds = 
_%2_ hundreds 


8. 5S hundred thousands 6 ten thou- 
sands = _56_ ten thousands 





Think of the 14 tens 9 ones 
that remain as 149 ones. 







Then divide the 149 ones. ¢ 
ee BON wisi ac Write 


(6022120 : 
60 < 3= 180... too great! 










Use 62% 2= 124. 






4489 + 62 = 72 R25 





LESSON ACTIVITY one, suggest that the quotients must be close in value. Ask 
whether the first digit of the quotient for 21)3658 will likely 
Before Using the Pages be in the thousands’ place, the hundreds’ place, or the tens’ 


place. For 21)3658, 3 (thousands) in the dividend is less 
than 21, the divisor, and thus the division begins with 36 
hundreds. Ask the students what the hundreds’ digit of the 
quotient will probably be for 21)3658. They will likely 
suggest 1, since it was the hundreds’ digit of the quotient 
for 20)3658. Complete the exercise on the board with the 


@ Write the division exercise 20)3658 on the board. Have 
students tell the place value of the first digit of the quotient 
and the number of digits in the quotient. Have the students 
complete the division and ask a student to show and explain 
her/his work on the board. 


>Oysess nek, students. However, to obtain each digit in the quotient, 
20 think of the divisor 21 as 20. : 
= A B Se 
165 1? 17! 174 R4 
160 21)3658 21)3658 21)3658 
58 21 aif 21 
40 L55 155 155, 
18 (Think of the dl (Thinior tebe 
Write the exercise 21)3658 on the board and have the divisor as 20 88 divisor as 20 88 
students note that it is very similar to the exercise 20)3658. to obtain 7 in to obtain 4 in 84 
Since the dividends are equal and the divisors differ only by the quotient.) the quotient.) 4 
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Working Together 
Complete. Divide. 


aes 
3 168 Rew 


|| 
mig ias 
324 R40 


i 
4. 89)28 876 
5 
6 


a 


0917 22224 oo aw 
Bes0 220456 Deas 





RELATED ACTIVITIES 


e You may wish to demonstrate the 
procedure for checking division known 
as “‘casting out nines’’. Have students 
use the procedure to check division 
exercises on this page and on other 
pages of this unit. The steps are shown 
below for the division given in the 
worked example of page 70. 


CDR ORS) 
62)4489 


Step 1. For the divisor 62, 


6+2=8. 
Exercises Step 2. For the quotient 72, 
Divide. Check your work for five difficult exercises. deateian? : , 
Ss IRI5 | Step 3. For the remainder 25, 
2. 78)93 3. 61)85 es en 
10. RI8 ay RY 
6. 42)438 ah Step 4. For the above results, divisor 
. 53)4289 10. 87)6498 ‘fe e quotient ema 
__105 508 (8 X99) + 7 
13. 34)23 970 14, 51)25 908 15. 48)79 662 Et) £7 
17. 54064+19 A845R9 18. 3818672 530RQ6 19. 63320=89 TIIRUI = 79. 
20. 268630=44 GIOS5 RIO 21. 129300+27 4188 RAY 22. 642 137+79 B1aBRad For 79, 
Solve. 7+9= 16. 
23. When 21 leaned ee 
: en scouts cleaned a we Fh 


conservation area, they found 
525 cans. What was the average 
number of cans for each scout? 25 


. 24 scouts collected 264 kg 
of garbage. What was the average 
amount of garbage that each 
scout collected? |! kg e 


. 31 scouts gathered 124 bags wy 
of garbage. What was the average ah 
number of bags of garbage gathered “ao 
by each scout? 4 a 


€ 





Summarize that 20 is a multiple of ten, and that it is helpful 
in finding the quotient when dividing by 21, which is not a 
multiple of ten. 


Using the Pages 


e Rounding the divisor to the nearest ten helps to find a trial 
estimate for each digit of the quotient. Emphasize that the 
rounded divisor is used only to find the trial estimate for the 
quotient; the exact divisor is used to complete each step in 
the division. Ask why 62 is rounded down to 60 rather than 
up to 70. Have students explain why the first digit of the 
quotient is in the tens’ place. Review that this implies that 
the quotient will have two digits. Point out that the rounded 
divisor 60 is used twice in the solution: once to determine 
the digit for dividing 434 tens, and again for dividing 124 
ones. 


Working Together: Before the students begin, have them name 
the rounded divisor for each exercise, tell the place value of 
the first digit of the quotient, and tell the number of digits in 


the quotient. 


Step 5. For the dividend 4489, 
4+4+8+9= 25 
and=2.-)) =" 7- 


If this result equals the result obtained 
in step 4, the division exercise is 
correct. 


Exercises: By applying the procedure outlined on page 70, 
students can find the correct digits for the quotient. 
Exercises for which the first estimate may not be correct 
appear in the next lesson. Remind the students to show their 
work for Ex. 23-25 and write a concluding statement for 


each. 
Assessment 
SINT 9 69 RY6 IS RI 
ie 18)827 a), aly )3289 3. 81)1459 
4. 276 934 + 92 5. 70 352 = 69 6. 684 960 + 32 
3010 RI4 i019 RYI al 405 
Solve. 


7. 23 scouts collected 483 bottles. What was the average 
number of bottles collected by each scout? 2! 
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Pages 72-73 
LESSON OUTCOME 


Divide by a two-digit number when 
trial estimates for digits in the quotient 
are incorrect, dividends with up to six 
digits; round and multiply to estimate a 
quotient, then compare the estimate of 
the quotient with the quotient obtained 
by division 


Prerequisite Skills 

Divide by a two-digit number when the 
trial estimates for digits in the quotient 
are correct, dividends with up to six 
digits; round to the nearest ten, 
hundred, thousand, or ten thousand 


Checking Prerequisite Skills 
Divide. 
R\9 155 Ral 


da 
1. 43 )965 2. 87)13. Nie 
3. 78)7200 4. 22)27 390 


5. 603 971 + 91 6637R4 
6. 284 247 + 59 48I7 R4H4 


Ray 


Round to the nearest 


7. ten. 8. hundred. 

TES TO. 6893 ©6900 
9. thousand. 10. ten thousand. 
21 106 337 407 
al 000 340 000 


LESSON ACTIVITY 


Before Using the Pages 


@ Write the division 43)3342 on the board. Ask for the place 






Dividing by a Two-Digit Number 





Divide 2528 by 32. Divide 5504 by 67. 






For 32)2528 
think of 30)2523° 





think of 70)5504. 


For 70) 5504, think of 
5504 as 550 tens 4 ones. 
Then divide the 550 tens. 





For 30) 2528, think of 
2528 as 252 tens 8 ones. 
Then divide the 252 tens. 







-30<e= 740 = : 707% 490 






“ 7 OS 560 52 tag great! i 






Try using 32 x 8 tens. Try using 67 x 7 tens. 






£33 x 8 tons = 258 tee (iy x7 ean aeeiee 







32) 2528 . Cannot subtract’ : 67) 5504 ; greater than: 
298 .. » 1256 from 252. ¢ 469 « | the divisor # 
US aaaabi routes ee tet cure neetrepe - ree Certs ae ee 









Use 32 = 7 tens. Use 67 x 8 tens. 





{327 tens 204 tone: C67 %8 tons 25363 






were e7)5504 


28 





14 









Then complete the division. Then complete the division. 














79 82 R10 
32)2528 67)5504 
224 536 
288 “144 
288 134 
“i “10 










2528 + 32 = 79 5504 + 67 = 82 R10 





72 


Using the Pages 


e The worked examples illustrate the two kinds of situations that 
can arise in estimating digits for the quotient, using the 
procedure described on page 70. In each case, the first trial 


T78 


value of the first digit of the quotient and then ask what that 
digit would be. Students using the method presented in the 
previous lesson would round 43 to 40 and use 
40 x 8 = 320 (40 x 9 = 360 is too great.) Thus, the 
response likely would be 8. Continue with the division by 
multiplying 43 (the divisor) and 8 (the first digit of the 
quotient) to allow the students to discover the difficulty that 
arises in the subtraction step. 


8 
43)3342 
344 

? 
Although the divisor was rounded correctly, discuss that 
the estimate obtained by thinking of 40 x 8 = 320 ledtoa 
subtraction that is not possible. Ask what can be done to 
overcome this difficulty. 


digit is not correct but is close to the correct digit for the 
quotient. 

The example on the left shows the case for which the trial 
estimate (8) multiplied by the divisor (32) results in a 
number that is too great for the necessary subtraction 
(252 — 256). The next step is to try a lesser trial estimate 
for the quotient. : 

- The example on the right shows the case for which the 
trial estimate (7) multiplied by the divisor (67) gives a 
number that results in a difference (81) greater than the 
divisor after the subtraction. The next Step is to try a greater 
trial estimate for the quotient. 


¢ Begin with the worked example on the left. Have a student 


explain why the first digit of the quotient is in the tens’ 
place. Ask questions similar to the following. 
‘‘How is the trial divisor obtained?”’ 


Rounding the divisor and the dividend 
can help you estimate the quotient, 


For 67)5504. round 67) 5504 


TOTED0D - 


a : 7 or 8? . oe dover s 
For 70)5500, think el 
. Use 8 in ke quotient 
. S 1*8= 66 
i ‘the. rounded di di =e) "90 ~G= 560 ee 








RELATED ACTIVITIES 


@ For further practice, you may wish 
to have students complete Ex. 61-68 
on page 329. 

e The procedure for estimating a quo- 
tient described on page 73 may be 
adapted for division with one-digit 
divisors and for divisors that are 
multiples of 10. Have the students 
estimate the quotients for exercises on 
pages 65, 66, 69, and 71, and compare 
the estimates with the quotients for the 
corresponding exercises. 

e For more practice, have the students 


: 70 * 80 = = 5600° 3 600 is s ; close t to 6500.) label each of these estimates as too 


80 is an estimate for 5504 + 67. 


Working Together 


large, too small, or correct. Then have 
them complete the division. 


8 5 
64)493 73)361 
6 1 


Complete. Give the rounded divisor, 
38 R ul ae R -) ane? the ome ae 
1. 72)2447 2. 57)2570 3. 44)9720 4. 23)43 170 45 )ate La)59 
216 228 97100 43 000 9 5 
eaes ee “355 Estimate each quotient. Estimates may vary. 52)473 85)523 
Then divide to find the quotient. 4 3 
_ 66R76 $ 798 
5 5. 84)5620 (70) 6. 94)$75 012 4800) 94)366 58)235 
: 8 7 
Exercises 37)337 24)153 
Estimate each quotient. 3 6 
Then divide to find the quotient. Estimates may vary 65)270 53)309 
8 R38 7RIA _ 30RA0 TRI 
. 63)542 (9) 2. 38)278 (7) a. 76)2300, 0) 4, 5133632 (70) 8 


334 RY 
. 28)9356 (300) 
Has RHA 677Rb6a Pa 
- 94963 700 (700) 12. 727317639 (400) 83)546 31)60 


00). = 
, 84010 + 23 3650 RI4 14. 79102 +92 859 R74(90015. $24 087 + 37 $651(¢600) 5 9 


. 478057 =68 7O30RI7 17. 39285 = 46 854RI (800) 18. $346 995 = 55 $6309 27)164 92)825 
(7000) ($6000) 4 5 


73 66)341 14)58 





‘*How can you tell that 8 is not the correct tens’ digit of the 
quotient?’’ 

‘‘What digit would you try next as the tens’ digit?’’ 
‘‘How can you tell that 7 is the correct tens’ digit?’’ 
‘‘How can the rounded divisor help to find the ones’ digit 
of the quotient?”’ 

Discuss the second worked example in a similar way. If 
necessary, develop the exercise on the board to draw 
particular attention to the difference, 81, which is greater 
than the divisor, 67. Demonstrate that continuing the 
division would necessitate writing 12 in the ones’ place of 
the quotient. Thus, the trial digit 7 (tens) is increased to 8 
(tens) to avoid this. 


e For the method of estimating quotients shown at the top of 


page 73, the divisor is rounded to the nearest ten and the 
dividend is rounded so that there are two digits other than 
zero at the left of the numeral. This suggests a basic 


O 
division fact, 7)55 in this case. The one-digit quotient that 
is closest to the missing factor for the divisor and the 


598 R37 44 347 76 )338 
8. 42)25 153 (600) 6 ) 
439 R3) 


dividend is found. The multiplication fact 7 x 8 = 56 is 
closer than 7 X 7 = 49 for the division 7)55. Multiplying 
the first factor of 7 x 8 = 56 by 10 gives 70 x 8 = 560, 
and thus the rounded divisor, 70, is obtained. Multiplying 
the second factor of 70 x 8 = 560 by 10 gives 
70 x 80 = 5600. Multiplying the second factor (the 
estimate of the quotient) by 10 continues until the product is 
close to the rounded dividend. 


Working Together: Discuss the steps given for Ex. 1 and 2, 
and then have the students complete the exercises. Point out 
that estimates can be used to check division exercises. 


Exercises: Have the students check their work by comparing 
their estimates and the quotients obtained by division. 


Assessment 
Estimates may var 
Estimate ae ee Then divide to find oe uotient. 


(40 (1000) _— 873 Rau 4902 R77 
1. 56 saa 2. 34)29 706 ss = 240 943 
4. 48 270 + 65 5. 145 890 ~ 47 6. 63 352 + 94 


74a R4O 3104 Ra 673 RIO 
(700) (3000) (700) T79 





Pages 74-75 
LESSON OUTCOME 


Divide by a three-digit number, div- 
idends with up to five digits; solve 
related word problems 


Prerequisite Skills 

Divide by a two-digit number, div- 
idends with up to five digits; round a 
three-digit number to the nearest 
hundred; multiply by multiples of one 
hundred from 100 to 900 


Checking Prerequisite Skills 
Divide. 
Ee 490 R3 


1. 76)4786 2. 54)26 463 

3. 55 330 + 93 594 R98 

4. 22 496 + 37 602 

Round to the nearest hundred. 

5. 387 400 6. 912 900 
Multiply. 

7. 400 x 3 1200 8. 800 x 7 5600 
9. 600 x 1 600 10. 300 x 9 a700 


LESSON ACTIVITY 


Before Using the Pages 


Dividing by a Three-Digit Number 


On “Trees for Canada” Day, 
205 scouts planted 12 710 trees. 
What was the average number 
of trees planted by each scout? 


For 205)12 710, 
think of 200)12 710. 


For 200)12 710, think of 
12710 as 1271 tens O ones. 
Then divide the 1 271 tens. 


200 x 6=1200 — 
200 * 7= 1400. 
Use 205 x 6 tens. 

= 

205)12710 





4 


Think of the 41 tens 
that remain as 410 ones. 


6 


12 30} 
410 
Then divide the 410 ones. 


205)12 710 





The average number of trees 
planted by each scout was 62. 





74 


The first digit of the quotient will be in the ones’ place. 
Develop the solution on the board with the students. Point 
out that thinking of the basic multiplication fact 


e Write the division 395)2463 on the board. Ask how the 
divisor in this exercise differs from those in previous 
division exercises. Review that rounding a two-digit divisor 
to the nearest ten helped to estimate digits of the quotient. 
Ask what can be done to help estimate digits of the quotient 
when the divisor has three digits. Students will likely 
suggest that rounding the divisor to the nearest hundred 
would be helpful (400)2463). Have a student explain how 
to determine the place value of the first digit of the 
quotient. You may wish to show the following on the 
board. 


400)2463: 2 is less than 400 
400)2463: 24 is less than 400 
400)2463: 246 is less than 400 
400)2463: 2463 is greater than 400 
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4 x 6 = 24 for 400 x 6 = 2400 led to 6 as the trial 
estimate for the quotient. Note that the trial estimate is 
correct because the subtraction step is possible and the 
remainder, 93, is less than the divisor, 395. 


6 R93 


395 )2463 


2370 
93 


Using the Pages 


e Begin with a brief discussion of the photograph. Some of the 
boys in your class may have participated in a tree-planting 
activity as scouts. Ask a student to read the word problem. 
Because the problem requires finding an average, note that 
division is used in the solution. 


Working Together 
Complete. Divide: 
Ae 19% 
Ge R & 
1. 395)24 687 

23 70 


q 437 
2. 823)73 684 
‘ 6584 
7844 


SO a 


987 
7190 


rag 


Exercises 


Complete three exercises in each box. Write 
the result for the fourth one by using the pattern. 





. 20019 #88 R 100 
. 104)10 812 


. 34 270+ 
S02 Soar 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 69-76 
on page 329. 

® Challenge students to create three 
division exercises that form a pattern 
similar to Ex. 1-16 on page 75. Have 
them exchange papers, divide to find 
the pattern, and use the pattern to write 
a fourth and fifth division. 

e Use copies of page T391 to prepare 
hexagons similar to the following for 
students to complete. Note that each 
division gives a remainder of zero. 
Thus, the inverse relationship between 
multiplication and division can be 


99 R86 


745 ‘+6 
634 |SOR473 





aTRTS 
3. 642)13 500 


1. 122)860 2. 452)6340 


. 897)25 140 | 


seta" emphasized. For example, 


21 824 + 64 = 341 





and 64 x 341 = 21 824. 





__ 64RA5 
5. 300)19 225 
es 


74R30 84 
7. 493)41 447 


. 212)19 968 











105 
9. 102)10 710 


; 107RI00 
10. 499)53 493 


109 R200 
11. 385)42 165 es: 


_LTRBOO 
648)72 228 


4 








“BORIO \OORIO0 I50R10 


14. 782)78300 15. 523)78460 16. 





AOOR||00 








17. Make up a fifth exercise to fit 
each of the patterns above. Answers will vary 


18. Each of 345 scouts planned 
to plant the same number of 
trees. They planned to plant 
17 250 trees in all, How many 


did each scout plan to plant? 50 


in all. 


each scout? 268 





Ask why the divisor 205, is rounded down to 200. 
Review that a rounded divisor helps to obtain trial estimates 
of the quotient. Have a student explain why the first digit of 
the quotient is in the tens’ place, to emphasize that the 
dividend, 12 710, is thought of as 1271 tens 0 ones. 
Discuss each step of the worked example and summarize 
that dividing by a three-digit number is similar to dividing 
by a two-digit number. 


Working Together: Have the students explain the steps given 
for Ex. 1 and 2 and then complete the divisions. Note that 
Ex. 4 involves 0 tens in the quotient and it is necessary to 
correct the trial estimate for the ones’ digit. 


Exercises: Remind the students that it may be necessary to 
adjust the trial estimates for a quotient. You may wish to 
have them check the results for the fourth exercise in each 
pattern by dividing or by multiplying and adding. After the 
students have completed the exercises, encourage them to 
discuss how they answered Ex. 17. 


19. Four scout troops have 31 members 
each. They planted 8308 trees 

What was the average 

number of trees planted by 





Assessment 
Divide. 33 


1. 684)15 732 
4 9 5th 


Solve. 


64R58 
2. 208)13 370 3. 587)64 483 


SBE ETE 6 42 88 Rg 


7. 295 scouts will plant 17 110 trees. Each scout will plant the 
same number of trees. How many trees will each scout plant? 


109 R500 


T81 


Pages 76-77 
OBJECTIVE 


Demonstrate competence in dividing 
and in estimating quotients; solve 
related word problems 


Practice 






Vocabulary 
hectare, ha 


First, estimate the quotient without 

doing any work on paper. Then divide Estimates may vary. 

and compare the quotient with your estimate. 
me RaQ 3 sR y 


1. 10)4382 (440) 2. 63)5150 (80) 3. 39)9506 (200) 4 21) $840 ($40) 
lAZRAIA Q3R36 IR74 5a3 

5. 640)78 932 (100) 6. 40) 956 (20) 7A 457) 531 (\) 8. 100) $52 300 ($520) 

9. 300)47 286(150) 10. 76) 76 152(I000) 74. 90)3600 (40) 492. 510) 40 800 (#80) 
[60 | OO) 5 714 R64 $ 82 

13. 671)107 360(10014, 71)71 071(1000)15. 84)480 040(60001 6. 70) $28 420 ($400) 


17. 13 635 + 65909RS0(A00) 18. 82 606 + 59 I4OOR6 (1400) 49, $7000 = 14 #500(#500) 
20. 106 827 + 981090R7 (1100) 21. 728 009 = 208 3500R9(360922, $46 556 = 452 #103 490) 










AY3 Rag $ 40 










































































































































































































LESSON ACTIVITY 


Before Using the Pages 


¢ Write a few division exercises on the board and complete them 
with the students to review division with two-digit and 
three-digit divisors. 


206 389 R28 57 R135 


35)7210 64)24 924 485)27 780 


Pay particular attention to predicting the number of digits in 
a quotient, adjusting trial estimates for a quotient, and the 
occurence of the digit 0 in a quotient. 


Using the Pages 


© For each of Ex. 1-22, ensure that the students write the 
estimate first and then find the exact quotient. Encourage 
them to use the estimates to check their divisions. 
Discuss the rules for the game described above Ex. 
23-27. When the students have completed the divisions on 


T 82 


iz T aa | 
aes —— : aE ial ee a Tikes | 
Five students are playing Start 24) 1128 62) 868 | 
a game. Each player rolls fe a we || 
a die. The number on the 140 ado! 870 | 
die shows how many blocks 92) 12 880 18)30015 | 40)34 800 | 
a player can move. Then j= eS 5 eel 
the player gives the quotient 450 89 U6 
for the exercise in the | 35)15750| 26)2314 | 2a)t704 
block reached. If the {oo oa eee _|_ Alison _ 
quotient is correct, 2100 a 20101 
the player places a 22)46 200| 340)680 |19)38190 | 
marker in that block. Pe eile SURMOLS Sp UERROS 
Ie 
Locate each player’s marker. | 210 | 103 1a 1 
| 73)15 330} 54)5562 |95)11495 
¥ ennis 
Last —— MS! -MCririne u 
Player correct We 44 67} 
quotient 70)7840 | 24)1056 |92)6164 
23.| Alison 46 | eee i ioe t 
24.| Bert 20 | 405 20 (a 
25.| Carol 20011] | 64) 25 920 34)680 | 304) 3648 
26. | Dennis 210 os 2 ee | ee aia 
| 1 130 Loa 
PT}, (EBye 104 | 
a J Finish 84) 10 920 58) 6032 | 
aes Se ts Pea 


Try 




















the game board, have them indicate the division exercise 
that corresponds to the last correct quotient for each player. 
Note that the word hectare and the symbol ha are 
introduced at the top of page 77. Ex. 30 and 31 are starred 
because their solutions require more than one step. 


This: When the students have finished the exercises, you 
may wish to have them describe the patterns in an oral 
discussion. For example, Ex. 1 shows multiples of 4 from 4 
to 32, and Ex. 6 shows multiples of 11 from 99 to 22. The 
numbers in Ex. 7 begin with 52 and increase by 13 each 
time (multiples of 13 from 52 to 143). Note that the grey 
shapes guide the students by suggesting the number of 
digits in each numeral. 


© You may wish to have the students investigate one or more of 


the patterns in Ex. 1 to 12. For example, ask the students to 
write the first ten numbers of the pattern in Ex. 1. Then 
have them find the sum of the digits for each number and 
write the pattern (4, 8, 3, 7, 2,6, 1, 5, 9, 4). Use copies of 




















Solve. 


28. From 19 ha of land, Bruce’s 
family had 62 415 kg of 
straw. What was the 
average amount of straw 
from each hectare? 3285 kg 


. They grew 98 604 kg 
of hay on 18 ha. What 
was the average amount 
of hay on each hectare? 
5478 


kg 
. If each of their 4 horses 


eats 6 kg of hay in one day, 
in how many weeks would 
they eat 8736 kg of hay?5Q 


. If each of their 43 cattle 
is fed 2kg of hay each day, 
how long would 62 608 kg 


of hay last? /A8 days or 
104 weeks 





[Cony and complete ‘the patterns. ie 

1 eas 12: 

| 2 
eo eee ee 
, 132, 144, ee, te 


300 ’ 000 3'400 
NGO 19a 

104’ 17‘ 130 
. 52, 65, 78, eer eee 143 
mliOor LOZ a liSG: 12046 Sou: ™ 


26732530886; 34. oo, oo, 42 


. 15, 21, 26, 30, aim; eee, 36 


5 10) Sp NS), 


ree iThe symbol ha _ : 
: Stands for hectare} 





I5 20 35 30 35 

6s 54 45 36” 

a8. 
930'940 "450." 970 


oO; 920 , 360, 


ioa’85 68 51 


- 119, ioe, oe ee, 34,17, 0 


_ Write three other patterns of numbers. Answers will vary 











page T385 to provide each student with a diagram as 
shown below. Have the students use their straight edges to 
draw line segments to connect points, following the 
sequence derived from the sums of the digits. The same 
procedure can be applied to other number patterns to 


produce different designs. 


9 





RELATED ACTIVITIES 


e Students may enjoy playing the 
game on page 76. As the player who 
lands on a block divides to find the 
quotient, the other players must also 
divide so that they can check whether 
the player’s answer is correct. To vary 
the game, have them prepare other 
game boards with different division 
exercises. 

e For practice in multiplication and 
division, use copies of page T391 to 
prepare diagrams similar to the follow- 
ing. Factors are shown in the circles 
and products are shown in the squares. 
Note that diagram A suggests a proce- 
dure for extending the use of the 
diagram, namely, multiplying the 
numbers in opposite squares. If the 
work is correct, the products are equal. 
The number may be written in a 
triangle drawn in the diagram as 
shown. 
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Pages 78-79 
OBJECTIVE 


Prepare a keychart to show the order of 
pressing two or more of the , 


. x] , E], and [E] keys on a cal- 


culator to solve a problem 


A 


: Mf 
Materials = 
calculators (optional) / W CE 
OFF ies 
Vocabulary 7 | lca lslks 
keychart 
Sel es 


Keycharts and the [x] and [=] Keys 


To use a calculator you need to know 
the order in which keys should be pressed. 
















Each of the 10 teams in the softball 
league plays each of the other 9 
teams twice. Then there are 















2 play-off games and 1 final game. 
How many games are there altogether ? 




















S Multiply,<thren mulfioiy cena a 
© then add, then add again. 


[x], then [x], then [4], then a} 















pies 


















































To show which keys to use to solve 











































LESSON ACTIVITY 


Using the Pages 


e The lesson on pages 32 and 33 emphasizes knowing whether 
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to press the [+] key or the [=] key on a calculator. This 
aspect is extended now to include the and [=] keys, and 
a new concept is introduced — knowing the order in which 
to press the keys. 

Begin with a brief discussion to review the usefulness of 
a calculator in completing the sequence of operations 
required to solve a problem. However, emphasize that a 
calculator can give the correct answer to a problem only if 
the necessary steps are provided in the correct sequence. 
Ask a student to read the title of the lesson and the 
introductory statement at the top of page 78. Draw attention 
to the two keycharts (horizontal and vertical) and note that 














this problem, Jean made a keychart. 









10 [x] 





9 {x} 2G) 2 Gla & 





Keycharts may be written 
up or down. 








Keycharts can be 
different for different 
calculators. For the 
calculator you use, 
are these keycharts 
correct for finding 
the result? 












Squares are drawn around the symbols for the operations . 


and the symbol =. Point out that both keycharts indicate 
that the [=] key is the last one to be pressed. 





Write the two keycharts indicated below on the board 
and ask whether the calculator would show the same result 
for each. 


2sylxlogsa, tx: dao lease 
OED eRe te ieisec. 


Emphasize that it is necessary to press the keys on a 
calculator in the correct sequence because the order in 
which the keys are pressed influences the result. 

Write the following problem on the board and ask which 

of the two keycharts shows how to solve the problem. 
‘There are 8 crayons in a new box. Andy has 2 new boxes 
of crayons and 10 old crayons. How many crayons does 
Andy have?’’ 
Return to the example on page 78. Ask a student to read the 
word problem. Relate the information in the problem to 
the sequence of steps indicated in the keycharts. Then read 
and discuss the statements at the bottom of page 78. 


Make a keychart that shows how to solve each of these. Keycharts may var 


Answers are also provided for thase who complete the solutions 
1. Each of the 10 teams 2. Last year the average number 


in the softball league of fans for each game was 55. 

has 16 players this year. This year the total number of 

There were 148 players fans for the 183 games was || 34b/4]|\835) 
altogether last year. |Opq|46H)\48E) 11 346. How much greater was 

How many more players are the average number of fans for 

there this year than last? |Q each game this year than last? 7 


, The league sold 30 ice cream . 2928 runs were scored 
bars at each of 180 games, in the 183 games this year 

_ 45 at the 2 play-off games, 30p)|80H)45Hand 2769 runs last year. 9998) |33/=) 
and 75 at the final game. 45H) 75) What was the average number 
How many were sold in all? 5565 of runs per game this year? |b 


. There were 531 home runs . In 18 games, a team 

this year. Last year there played for 27 h 54 min. 

were 594 home runs. How What was the average 

many more home runs were number of minutes 

there last year than this? 59453) & for each game? a7 KR 460M S488 
. The team that won the final _ 

game played for 31 h 20 min in : 


20 games. What was the average 3/h460H20Ha08 
number of minutes for each game? 9u 


@ In Ex. 1-7, the students are required to prepare keycharts that 
show how to solve the word problems. They are not 
required to find the solutions. Note that it will be necessary 
to express in minutes the times given in Ex. 6 and 7. 








RELATED ACTIVITIES 


e If calculators are available, have the 
students use them to solve the prob- 
lems on page 79 or problems and 
exercises on other pages in this unit. 
e Students may enjoy writing 
keycharts for some of the word prob- 
lems in Unit 2 or Unit 4. 
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Page 80 
OBJECTIVE 


Identify situations that affect answers 






ff : : 


RELATED ACTIVITIES 


@ Ask students to write word problems 
similar to those on page 80. Then have 
them discuss the word problems in 
small groups. 

e Students may enjoy dramatizing 
some of the situations that affect the 


answers for the word problems on page 
80. 


have the 


on the same da 











1. At what time will 


make the fence? 





PROBLEM 
SOLVING 


LESSON ACTIVITY 


Before Using the Page 


¢ Begin by asking a question such as “‘If you were going on a 
camping trip, what equipment would you take?’’ Students 
will likely begin by naming various items, and eventually 
give a statement such as “‘It depends.’’ Direct the 

: discussion to describing situations that affect the equipment 
that would be taken. 


Using the Page 


@ Ask students to read the statements at the top of the page. 
Then ask them to read the statements describing situations 
that affect Melanie’s decision. Ask Students to suggest 
other situations that might have influenced her decision. 


¢ Because the exercises on_ this page lend themselves to 
discussion, it is suggested that answers be considered orally 
rather than in writing. For large groups of students, guide 
the discussion and consider the problems in an order 
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Situations That Affect Answers 


An answer sometimes depends upon the situation. 


Melanie is deciding when to have her party. 


party *) 
*. on Tuesday, it would be a 
as my birthday. 


What other situations could affect Melanie's decision? 


Different answers are possible for each of these. 
Tell how different situations would affect the answers. Answers will vary. 


you have the party? 
3. How high should we 4. 


5. How will we get to the 6. How many steps would you 
third floor of the building ? take in crossing the room? 
7. How many stamps will 8. How many letters will you write 


you put on the letter? 


9. Which colored pencils 
will you use for the map? 












8 evening, my friends é 
*. could stay later. ae 









| or 
* this Saturday, it E 
‘, would be on the same day i 
‘as the soccer game. co 























2. Which cake recipe 
will you use? 







How many gates 
should we build ? 










to your friends this month? 









10. How many cans of paint 


should we buy for this room? 
11. Which record 
will you buy ? 











determined by the interests of the students. For smaller 
groups, however, each student has more Opportunity to 
Participate in the discussion. Members of a group may take 
turns reading a problem aloud and leading the discussion. 
Later, some of the ideas presented in discussions of the 
small groups may be shared with the rest of the class. 





Checking Up 
Multiply. 


A229 2602 3. 856 4. 5007 
ve 8 50 81 
16 4816 42 800 405 567 
6. 317 7. 7061 8. 395 9. 815 

_74 er2:) 205 840 
23 458 Q04 769 80975 684 600 
11. 10 x 2895 a8 950 12. 6 x 7403 44418 
14. 598 x 937 560 3a6 15. 361 x 100 36100 


7TR7 600 


. 8)63 18. 7)4200 
A345 RI | 809 RIB 


. 17)39 866 22. 34)61 524 


. 94 962 + 73 IS00R6aQ 
7 0D 000 = 500 MS0 


AB4 RB 
19. 20)5683 
LORY 


23. 423)17 018 
26. 2894 +30 96RI4 


Find the average. 


31. 86, 264, 745, 620, 598, 412, 861, 570, 45,9 4al 


32. $440, $72, $1561, $838, $500, $60, $9, $732, $258, $192, $13 $4a5 


Solve. 


33. Carmen helped her parents 
plant tomatoes on their farm. 
They planted 175 rows with 
115 plants in each. How many 
tomato plants were there? 20/5 

. During a year, 235 students 

collected 28 670 kg of paper 
for recycling. What was the 
average mass of paper 
collected by each student? laa kg 


Related 
Exercises Pages 


ie ean NS pea We) 


Skills 


Multiply by a one-digit number 
Multiply by multiples of 10, 
100, 1000 Sdyal lak 
Multiply by a two-digit number | 4-7 
Multiply by a three-digit number| 8-10, 14, 16 
Divide by a one-digit number 17; 18 





















TDs to?) 1 O0= 1.08 
T 62-T 63 
T 64-T 65 


T70-T72 









































Divide by a multiple of 10 19, 26 a a ie bs 
Divide by a two-digit number | 20-22, 25, 

21 T76-T79 
Divide by a three-digit number |23, 24, 28, 30) T80-T81 
Find the average My SP) 73 
Solve multiplication problems | 33, 36 
Solve division problems 34, 35 








Comments 
Use of the multiplication and division algorithms involves 
several skills, some of which are identified as follows. 


Sep OS 


$ 6624 
10. $276 


$155 388 


13. 400 x $736 #294 400 
16. 408 x $504 #205 63a 


20. 49)$74 480 
g b 6a 
24. 659) $40 858 


27. $79 870+ 98 $815 
29. 58292=67870RQ 30. $18 848 +248 $76 


. Last summer Sam spent 84h 
painting a fence with 336 boards. 
How many minutes did he spend 
on each board, if it took him the 
same amount of time for each? !5 


. Rosemary plans to knit 
a scarf that has 36 stitches 
in each row and 375 rows. 
How many stitches will 
there be in her scarf? 13 500 





Page 81 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
96 unit 


563 

RELATED ACTIVITIES 

e For practice with basic multiplica- 
tion and division facts, prepare a chart 
similar to the following. Copies of 
page T 382 can be used. 


$ | 520 








e@ Have students perform the opera- 
tions indicated in chains similar to the 






following. 
17 Ba 
lAl G20 {50g 


x 240] «— fet 


ae 762 I54U 686 


= 
I] Ean 
Multiplication 


1. Recall basic multiplication facts 
2. Show O ones in multiplying by the number of tens 
3. Show O ones and 0 tens in multiplying by the number of 
hundreds 
4. Regroup in multiplying 
5. Add partial products 
Division 
1. Relate multiplication and division 
. Remember the sequence of steps in long division 
. Subtract with regrouping 
. Round the divisor 
Obtain trial estimates for digits of the quotient and correct 
the estimates when necessary 


ne Wh 


It is important to determine whether most errors in using 
algorithms are a result of weakness in one particular skill. 
Appropriate remedial assistance may then be provided. 

Encourage the students to check multiplication exercises by 
changing the order of the factors or by estimating, and to check 
division exercises by estimating or by multiplying and adding. 
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Unit 5 Overview 


Decimals 


A review of one-place and two-place decimals leads to a study 
of three-place and four-place decimals with emphasis on the 
names of the place values, especially of the last digit on the 
right. Forms of decimals with zeros at the right are related to 
equivalent decimals with fewer places so that comparisons of 
decimals with different numbers of places may be made. 
Ordering of decimals is then based upon such comparisons. 
Addition and subtraction with decimals, and with decimals and 
whole numbers, re-emphasize the processes and regroupings 
which also occur with whole numbers. Rounding decimals to 
any one of several places is presented and is used in estimating 
sums and differences. Although decimal notation is taken to four 
decimal places, the majority of the exercises involve practice 
with up to three decimal places. The Problem Solving lesson 
focuses on two items in measurements: the suitability of the unit 
of measurement, and the correct position of a decimal point to 
make the measurement reasonable. 


Prerequisite Skills 


© compare and order whole numbers 
@ add and subtract whole numbers 
® round whole numbers 


Unit Outcomes 


© read and write numerals and words for one-place decimals and 
for two-place decimals 

® read and write numerals for three-place decimals and for 

four-place decimals; interpret place value in three-place 

decimals and in four-place decimals 

write equivalent decimals using up to four decimal places 

compare two decimals (to ten-thousandths) 

order decimals (to ten-thousandths) 

add from two to five decimals (to ten-thousandths), addends 

with different numbers of decimal places 

@ add decimals (to ten-thousandths) and whole numbers, from 
two to five addends 

© subtract decimals (to ten-thousandths) with different numbers 
of decimal places; use addition to check subtraction 

© subtract decimals (to ten-thousandths) and whole numbers 

round decimals with up to four places to the nearest one, to the 
nearest tenth, to the nearest hundredth, and to the nearest 
thousandth 

® round and add to estimate sums for decimals to ten- 
thousandths; compare the estimate of the sum with the exact 
sum; round and subtract to estimate differences for decimals to 
ten-thousandths; compare the estimate of the difference with 
the exact difference 

® solve word problems involving decimals 

decide whether measurements are reasonable; express an 

unreasonable measurement as a reasonable one by changing 

the position of the decimal point and/or the unit 


Background 


Decimals are used in a wide variety of situations from 
quantities and prices of gasoline to positions on the FM radio 
dial. Students will encounter decimals frequently in their 
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studies, particularly in science. A thorough understanding of 
decimal notation and a healthy respect for the position of the 
decimal point are essential. 

The place-value structure of our numeration system uses the 
digits 1 to 9 for counting numbers and the digit 0 to serve as a 
place holder. The place values are in terms of powers of ten, as 
shown in the chart below for whole numbers. Each position has 
a value ten times the value of the place on its right, and one-tenth 
the value of the place on its left. 







hundred ten 
thousands | thousands ones 
10 x 10 000 
10° 
100 000 


This structure may be extended to the right for powers of ten less 

than one. 

ten- 

thousandths 
10m 

0.0001 
In any numeral having two or more digits, each digit represents a 
value equivalent to the product of its own value and the place 
value of its position. The value of a numeral, or the number 
represented by it, is the sum of these products. These features 
are shown in the expanded notation for the numeral 3076.2594: 
(3 x 1000) + (7 x 10) + (6 x Dw <~ 01) 4 Goan 
+ (9X 01001) +) (4 0.0001). Note that the product 
(0 < 100) is not included in the expanded notation, because it 
has no value itself. However, the 0 in the numeral has great 
significance as a place holder to keep the digits 3 and 7 in the 
thousands’ place and the tens’ place respectively. 

In decimal notation a decimal point separates the whole- 
number part from the decimal part and the word ‘‘and’’ is read 
for it. Decimal digits are grouped and named in the same manner 
as whole-number digits to show thousands, hundreds, tens, and 
ones, and the place name of the last digit on the right is used. 
Thus, 3076.2594 is read ‘‘three thousand seventy-six and two 
thousand five hundred ninety-four ten-thousandths’’. Note that a 
O is written in the ones’ place of a decimal which represents a 
number less than one. The zero is usually not read, but it does 
ensure that the decimal point is not overlooked and that the digits 
to the right of it are given the proper place values. The decimal 
0:37598ifor instance, is read ‘‘three hundred seventy-five 
thousandths’’. 

Equivalent decimals are relatively easy to write and interpret. 
For instance, 3.45 is equivalent to 3.450 and to 3.4500. Because 
a decimal is named by the place value of the last digit on the 
right, each zero included on the right changes the name. Thus, 
45 hundredths in 3.45 becomes 450 thousandths in 3.450, and 
4500 ten-thousandths in 3.4500. Similarly, 2.6900 may be 
rewritten as 2.690 and as 2.69, the last of which names the same 
number in simplest form. It should be pointed out that the 
four-place decimal 2.6900 is presumed to be precise to 
ten-thousandths, since it was the form given first. In the case of 
the other number, 3.45 may be presumed to be precise only to 
hundredths. This brings up the matter of rounding decimals. The 
same principles apply to rounding decimals as to whole 
numbers; namely, that the digit to the right of the desired place 
determines whether to round up or to round down. (See page 
T'1.) For example, 0.2094 rounded to the nearest thousandth is 
0.209, rounded to the nearest hundredth is 0.21, and rounded to 






the nearest tenth is 0.2. The farther to the left a number is 
rounded (to greater place values), the less precise it becomes. 
For instance, in the case of 3.45, if it is rounded to the nearest 
tenth as 3.5, it is less precise, since 3.5 is equivalent to 3.50, not 
3.45; and if it is rounded to the nearest whole number, 3, it is 
even less precise, since 45 hundredths are ignored. 

When decimals are being compared, it is desirable that they 
have the same number of decimal places. For instance, 12.7268 
and 12.725 may be compared either as four- place decimals by 
writing 12.7250 for 12.725 (A), or as three-place decimals by 
rounding 12.7268 to 12.727 (B). 


A B 
2 hae a 250) 12272) 
12.7268 Oo Pl Ty 


Addition and subtraction of decimals involve the same skills 
and principles of regrouping as for whole numbers. While it is 
possible to add whole numbers and decimals to different numbers 
of decimal places, it is usually more convenient in subtraction to 
extend whole numbers and decimals to the same number of 
places. 





2.43 2.4300 Seo 1.705 Derma 2) 
Se 331520 3.500 2.0000 

+ 12.6245 + 12.6245 = 1.705 = 0.2587 
18.8065 [E95 1.7413 


18.8065 


The lesson on problem solving looks at types of everyday 
errors that occur when unreasonable units of measurement are 
stated or decimal points are positioned in the wrong places. For 
instance, an advertisement which states that the price of potatoes 
is .98¢ a bag is obviously wrong. Either the decimal point 
should not be used with the symbol ¢, or the symbol $ and the 
decimal point should be used instead of the symbol ¢. 


Teaching Strategies 


The teaching suggestions for the lessons at the beginning of 
the unit recommend the use of models to represent ones, tenths, 
and hundredths. At the same time, place-value charts for these 
values should be used and later extended to show thousandths 
and ten-thousandths. Pocket charts which were used for lessons 
with whole numbers in Unit 1 may be adapted for use with 
decimals by changing the names and by including a decimal 
point on a strip between ones and tenths. Numeral cards may be 
placed in the pockets and extra cards for zero should be available 
to extend decimals. The following two-level pocket chart is 
being used to compare 205.76 and 205.7598. 





Students who experience any difficulties adding and subtract- 
ing decimals with different numbers of decimal places should be 
instructéd to make them similar by writing zeros in places to the 
right of the digits given, wherever required. They may also be 
directed to write the numerals in place-value columns with the 
decimal points aligned vertically. 


Since this unit on decimals is actually an extension of the 
numeration system and an application of skills which have been 
used with whole numbers, students should not encounter many 
difficulties. However, if reteaching, review, and additional 
practice are needed by some students, they should be grouped 
according to their needs. Other students should use their time for 
some of the activities suggested for each lesson, especially those 
which provide enrichment and extra challenge. 

In connection with the lesson on pages 102 and 103, it is 
suggested in the Related Activities that students create Magic 
Squares. They may use some of the examples on page 103 to 
guide them. A few hints for preparing Magic Squares are offered 
here. A 3-by-3 Magic Square may be made 
using the basic pattern shown. From it other 
3-by-3 squares can be made by adding, 
subtracting, multiplying, or dividing each 
number by the same number. For example, if 
1.2 is added to each number, the new square will also be 
‘‘magic’’. Rotating a Magic Square also presents a different 
aspect. In every case, the sum of any three numbers in a row, a 
column, or a diagonal of a 3-by-3 Magic Square is three times 
the number in the center of the square. The more blanks left in a 
Magic Square, the more challenging it is. 





Models for Ones, Tenths, and Hundredths 


To present one-place decimals such as 0.7 and 2.3, make 
white models and blue models using copies of page T 393. To 
show 0.7, use a white model and color 7 of the 10 strips blue 
(A). To show 2.3, display 2 blue whole models and color 3 of 
the 10 strips blue on a white model (B). Cut a few blue models 
into tenth strips. These may be placed on white models to show 
regrouping of 10 tenths as 1 whole (or vice versa). Also, 
students can place tenth strips over hundredths to illustrate 
equivalent decimals such as 0.2 and 0.20. 


A 





To represent two-place decimals such as 0.34 and 1.76, make 
white models and blue models using copies of page T 394. To 
show 0.34, use a white model and color 34 of the 100 squares 
blue. 


Materials 


models for ones, tenths, and hundredths made from copies of 
pages T 392-T 394 (or enlarged diagrams for the models) as 
described above 

a ruler marked in centimetres 


Vocabulary 


one-place decimal centimetres, cm 


two-place decimal helium 
three-place decimal carbon dioxide 
four-place decimal oxygen 
ten-thousandths hydrogen 
gram, g nitrogen 

itre;, clearance 
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Pages 82-83 
LESSON OUTCOME 


Read and write numerals and words for 
one-place decimals and for two-place 
decimals 






Materials 

models for ones, tenths, and hun- 
dredths made from copies of pages 
T 392-T 394 (or enlarged diagrams for 
the models) as described on page T 89 


1 








0 


5 DECIMALS 
Tenths and Hundredths 


100 one-cent stamps are 1 sheet of stamps. 


The value of 100 one-cent stamps is $1.00. 


ones l tenths} hundredths 


0 


















Vocabulary 


one-place decimal, two-place decimal 






10 one-cent stamps are one-tenth 
or 0.1 of a sheet of stamps. 


“A decimal with one digit to”’’: 


s the right of the decimal point 
* iS a one-place decimal..." 


The value of 10 one-cent stamps is $0.10. 


ones J tenths| hundredths 
9) 1 0 





1 one-cent stamp is one-hundredth 
or 0.01 of a sheet of stamps. 


o A decimal with two digits to ee 
* the right of the decimal point .° 
: isa two-place decimal. .»~ 


The valoe of 1 one-cent ‘stamp is $0.01. 


ones [tenths | hundredths 
0 0 1 





243 one-cent stamps are 
two and forty-three hundredths 
or 2.43 sheets of stamps. 


ee C 





































































The value of 243 one-cent stamps is $2.43. 


ones [tenths | hundredths 
2 






: Remember that the word : 
* “and” is used for the 












4 






LESSON ACTIVITY 


Before Using the Pages 


© The concept of decimals was introduced earlier on pages 12 
and 13 of Unit 1. You may wish to adapt some of the 
suggestions on pages T 12 and T 13 at this time. 


© Use models of ones and tenths to review that a one-place 
decimal names a number of wholes and a number of tenths 
of another whole. For example, display models for 0.6 and 
1.4 and have students name each number and write the 
corresponding numeral. Review that 0 is written to the left 
of the decimal point when the number is less than one. 
Remind the students that 1.4, for example, is read ‘‘one 
and four-tenths’’. 
In a similar manner, use models of ones and hundredths 
to review that a two-place decimal names a number of 
wholes and a number of hundredths of another whole. 


© Place tenth strips on the model of hundredths to show that 
one-tenth is the same as ten-hundredths, two-tenths is the 
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3 





~ decimal point. Liters 





same as twenty-hundredths, and so on. Place tenth strips on 
a model for 27 hundredths, for example, to show that it is 
the same as 2 tenths 7 hundredths. Use other examples. 


Using the Pages 
e Draw attention to the photograph on page 82. Discuss that 


postage stamps are often printed in sheets of 100 stamps in 
a 10-by-10 array. Compare the photograph of the sheet of 
100 stamps with the model for hundredths. Point out that 
one sheet of 100 stamps represents one whole. Because 
each stamp has a value of one cent, the value of the sheet of 
stamps is one dollar ($1.00). Point out that $1.00 is a 
decimal numeral: the ones’ place shows the number of 
dollars, the tenths’ place shows the number of tenths of a 
dollar, and the hundredths’ place shows the number of 
hundredths of a dollar. This concept is shown in the 
place-value chart. 

The second part of the photograph shows one strip of 10 
stamps. Discuss that this represents one-tenth of the sheet 
of stamps and relate this to the value $0.10 and to the 





Working Together 


Write the decimals. 


1. ones] tenths| hundredths 5.06 
0 4 2 3 


Write the words. 








4. tens| ones] tenths forty-two and 
+hree-tenths 


RELATED ACTIVITIES 


e Begin a display board for decimals 
and continue it as the students are 
working on this unit. Encourage stu- 
dents to search in newspapers and 
magazines for examples of decimals to 
include in the display. 








T T T 


LUD 5.0 1.10 


3. nine-tenths O.9 6. 


Exercises 
For each of these, write the decimal and the word name. 


1. tens| ones] tenths 50.2 





one and twelve-hundredths 


17.1 seventeenand one-tenth 


2 ones | tenths | hundredths 639 


fie e Some of the activities described in 


Related Activities on page T 13 may be 
used at this time. 

e For practice in writing and interpret- 
ing decimals for amounts of money, 
have the students complete a work 
sheet similar to the following. 





0 5 fifty and two-tenths 6 9 





six and Thirty-nine 
hundredths 





T irra T t T in . T i ! i 


9.07 91 10.5 
nine and seven-hundredths 


Copy and complete the chart. 


ten and five-tenths 


Teal T | 
11.0 





e For reinforcement with expanded 
form, prepare cards similar to the 





ones | tenths | hundredths Words 





following for multiples of 1, 0.1, and 
0.01. 


Decimals 





? e eighty- eight’ hundredths 





0.88 ? 





seven and four-tenths 


A> See) 





l= 
‘es ? three and fifien-hundredths| 





5 
6. rae ? 
7 
8 


ud nine and six-hundredths 

















Ask one student to name a two-place 
decimal. Have another student select 








In expanded form, 12.75=10+2+0.7+0.05 


Write each in expanded fori. 
SOS “SrOskooy  O70a 


arses 7p, (Osi 3t 0102 


0.8+0.05 100+0.A2+0.05 
4. 0.85 SeOOS 


Write each in standard form. 
6. 1+0.6+0.06 !.66 7.7409 7.9 
8. 30+5+0.08 35.08 9. 0.2+0.04 0.a4 





numeral in the place-value chart. Ask what is meant by a 
one-place decimal. 

The third part of the photograph shows a single stamp. 
Ask what decimal describes this portion of a sheet of 100 
stamps. Relate this to the value $0.01 and to the numeral in 
the place-value chart. Ask what is meant by a two-place 
decimal. 

The example at the bottom of page 82 presents a decimal 
greater than 1 for wholes and hundredths. Discuss that 243 
one-cent stamps would likely be received in the form of 2 
whole sheets, 4 tenths of a sheet, and 3 hundredths of a 
sheet. Relate this to the value $2.43 and to the numeral in 
the place-value chart. 


Working Together: Remind the students to show the decimal 
point between the ones’ place and the tenths’ place. Ex. 2 
and 5 show decimals marked on a number line. Have 
students point to each mark on the number lines and name 
the decimal that is represented. 


Exercises: Point out that the chart for Ex. 5-8 shows different 
ways of representing each decimal. 


the appropriate cards and show the 
decimal in expanded form, and then 
overlap the cards to show the decimal 
in standard form. 

e Have students complete charts simi- 
lar to the following to show different 
names for the same number. 








Try This: You may wish to review expanded form for whole 
numbers (see pages T4-T 7). Have the students recall that 
expanded form uses addition between the values of all 
digits in a numeral, except 0. If a numeral such as the one 
in Ex. 3 has only one non-zero digit, the expanded form 
and the standard form are the same. Review that the 
standard form for a decimal is 12.75, for example. 
Emphasize that a numeral in standard form and the numeral 
in expanded form represent the same number. 


Assessment 
Write the decimals. 


1. ones | tenths | hundredths 


4 : 7 7.68 
3. two and thirty-four eundredths 4. 
Write the words. 2 
Ss | 
miro) slunisnl wtaw ‘Asal | 
1.0 


2. seven-tenths 0.7 





six and nine-hundredths 
6.09 


6. 3.8 three and eight-tenths 
7. 4.07four and seven- hundredths 
8. 0.95ninety-five hundredths 
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one and five-tenths 


Pages 84-85 
LESSON OUTCOME 


Read and write numerals for three- 
place decimals and for four-place 
decimals; interpret place value in 
three-place decimals and in four-place 
decimals 


Vocabulary 
ten-thousandths, three-place decimal, 
four-place decimal 


Prerequisite Skills 

Read and write numerals and words for 
one-place decimals and for two-place 
decimals 


Checking Prerequisite Skills 
Write the decimals. 


1. four and one-tenth ‘+-! 
2. nineteen-hundredths 0.!9 


Thousandths and Ten-Thousandths 
This stamp is 0.0889 mm thick. 
0. 0889 means. 889 of HOON bal a Pats 


0.0889 i is a four Place decimal. 
“It has four digits to the 
aon of the deciyal POU 


nas decifnal with hie rs to bi: 
; the right of the decimal point : 
sis a three-place decimal.» 


ones] tenths [hu ndredths | thousandths | ten-thousandths 
0 0 8 8 9 





To read any decimal, use the 


3. one and three-hundredths |.03 


Write the words. 

4. 0.9 nine-tenths 

5. 5.04 five and four-hundredths 

6. 2.16 two and sixteen-hundredths 


Ex.5 and 6 of Try This 
5. three million six hundred thousand 


0.088 is 


place name of its last digit. 
0.08 is “8 hundredths’. 

“88 thousandths"’. 

0.0889 is “889 ten-thousandths’’. 








Working Together 


Write the decimals. 4.a83}) 
ie ones | tenths | hundredths | thousandths 2.,-+——__— 





LL San eae Ue aL ! 





eight hundred ninety and five 
hundred three thousand six 
hundred eighty-four millionths 

6. nine million three hundred 
four thousand seven hundred 
and forty thousand ninety-five 
millionths 


84 


LESSON ACTIVITY 


Before Using the Pages 


e Draw a place-value chart for ones, tenths, and hundredths on 
the board. Show numbers such as 0.5 and 1.69 in the chart 
and have students read the decimals. Name a decimal such 
as one and four-hundredths or twenty-hundredths and have 
students show the numeral in the chart. Then extend the 
lines of the chart to include six more columns as shown. 


ones tenths | hundredths 


Beginning with the tens’ place, ask for and write the names 
of the places to the left of the ones’ place. Point out the 
pattern suggested in the chart on either side of the ones’ 
place (tens——* tenths, hundreds ——+* hundredths). 
Ask what names would likely be given to the two places to 
the right of the hundredths’ place. When the nine columns 
have been named, review the relationships among the 
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Write the decimals. 


3. thirty-eight thousandths 0.058 
4. four ten-thousandths ©.0004 


3 4.2830 4.2840 


|.A03 


Write the words. 
Six and seven thousand one hundred 


5. 6.7192 ninety-two ten-thousandths 
6. 0.301 three hundred one-thousandths 





places from left to right (1 ten thousand = 10 thousands, 
and so on) and from right to left (1 ten-thousandth is 
one-tenth of 1 thousandth, and so on). 


Using the Pages 


e Draw attention to the numeral 0.0889. Ask why it is described 
as a four-place decimal. Ask a student to describe a 
three-place decimal. Explain that for a three-place decimal, 
the whole has been divided into one thousand equal parts, 
and for a four-place decimal, the whole has been divided 
into ten thousand equal parts. Thus, 0.0889 means 889 of 
10 000 equal parts. Draw attention to the place-value chart 
and discuss the procedure described for reading any 
decimal. Emphasize that the place name of the last digit is 
used. Then refer to the photograph and discuss that the 
thickness of the stamp is eight hundred eighty-nine 
ten-thousandths of a millimetre. This implies that a length 
of one millimetre is divided into ten thousand equal parts, 
and 889 of these equal parts represent the thickness of the 
stamp. 











Il. four and two hundred thirty-five thousandths 
la. one and five thousand four hundred twenty-five ten-thousandths 
f 13. two hundred forty-eight thousandths 
Exercises 4. one thousand six hundred sixty-six ten-thousandths 
IS. sixteen and eight hundred nine-thousandths 
Write the decimals. 16. five and four thousand eight hundred seven ten-thousandths 


1, ones [ tenths | hundredths | thousandths a.198 
2 7 9 8 






















2. ones | tenths | hundredths | thousandths | ten-thousandths 3.3605 
3 3 6 0 5 
0.0018 G34 
3. ot a 4] 4. FH 


0.0010 0.0020 9.340 9.350 













. eight hundred ninety-two thousandths 0.894 
6. two thousand four hundred eighty-three ten-thousandths 0.Q483 
7. six-thousandths 0.006 
8. five hundred five-thousandths 0.505 
9. one hundred thirty-seven ten-thousandths 0.0/37 

10. one hundred and thirty-seven ten-thousandths |O0.0037 









Write the words. 


11. 4.235 12 0425 
16. 5.4807 17. 0.0001 















15, e.S0s 
20. 2.4036 





14. 0.1666 
Om SalOOs 





13. 0.248 
oaROOS 






















What does each 4 mean? 


721), Barer 22) 1824 PE}, 
4 thousandths 4 ten- ae 

























25. 4.2051 
4 ones 


AE, BH 
4 hundredths 


17.4289 
4 tenths 













Study this place value eee &” Sa CS ° 
NF 
& ie ae aesa [| tens| ena|tentsl.2°f 24 at 
Digs 7 = 09 Crone | OC S's) 62 Bir 4's 
6.9 3 0 4 we @) 0 0 uy (0) 0 9 5 





1. Copy and complete the place-value chart. 
2. What patterns can you find in the place-value names? Answers will vary. 


3. Write the decimal. A779 134.183 278 4. Write the word. 

two million seven hundred seventy-nine thousand one hundred 

For each of these, draw a place-value chart. +hirty—Pour and 

Then write the word name. one hundred eighty-three thousand 
two hundred seventy-eight millionths 

5. 3 600 890.503 684 Answers for Ex.5 and 6 

6. 9304 700.040 095 are given on page T 92. 


17. one ten-thousandth 
18. one and three thousandths =e 
19. three and one thousand eight ten-thousandths 

a0. two and four thousand thirty-six ten-thousandths 





















Working Together: In Ex. 2, ten-thousandths are related to Assessment 
points on a number line. Have the students read the 
decimals for the exercises, and emphasize which place 
name is used for each decimal. 


Write the decimals. 


RELATED ACTIVITIES 


@ To provide practice with decimals, 
prepare work sheets showing place- 
value charts to ten-thousandths. Have 
students write numerals and words for 
one-place, two-place, three-place, and 
four-place decimals that are given. 

e Students who require practice with 
place value may benefit from using a 
place-value pocket chart for decimals 
similar to the one described on page 
T378. Strips of paper can be a 
different color for each place value, or 
the strips might be marked to show 
their decimal values. 


=| |S i) =) S 
_ S Ss 
= S S 
= S 
| : Ri 


Students can represent a given decimal 
or write a decimal represented in the 
place-value pocket chart. 

e@ Use copies of page T390. Mark a 
number line in a way similar to Ex. 3 
or 4 on page 85 and have students 
work in pairs. One student names a 
decimal and the other locates on the 
number line the point corresponding to 
it. 

e For more practice with expanded 
form, select decimals from Ex. 1-25 
and have the students write the deci- 
mals in expanded form. 


Ls ones J tenths | hundredths | thousandths | ten-thousandths 





0 3 8 0 9 
Exercises: In Ex. 9 and 10, it is important to discuss the 2. 0.3809 
difference between one hundred thirty-seven ten- | 
thousandths (0.0137) and one hundred and thirty-seven ten > rr 
thousandths (100.6037). Ex. 21-25 provide practice with 2.170 2.180 
place value and decimals. 3. twenty-five thousandths 0.025 a.N72 


Try This: Completing the place-value chart to the left of the 


4. one and four hundred six ten-thousandths !.0406 


decimal point reviews place-value names presented in Unit Write the words. 5. aires and 3 tict thousand 

1. The place-value chart can be extended to the right of the 583-7657 6. 0.204 ae ried ae ate A 
decimal point by noting the pattern as suggested in Before 6. two hundred four-thousandths 
Using the Pages. Students can compare the place-value What does each 3 mean? 

names to the left of the ones’ place with the corresponding 7. 0.7836 8. 2.938 

place-value names to the right of the ones’ place to help 3 thousandths 3. hundredths 


extend the chart. Encourage them to discuss the patterns 
that they find for Ex. 2. Ex. 3 and 4 refer to the numeral 
shown in the place-value chart. 
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Pages 86-87 
LESSON OUTCOME 


Write equivalent decimals using up to 
four decimal places; compare two 
decimals (to ten-thousandths) 


Materials 

models for ones, tens, and hundredths 
made from copies of pages T392- 
T 394 as described on page T 89 


Prerequisite Skills 

Compare whole numbers; interpret 
place value in decimals (to ten- 
thousandths) 


Checking Prerequisite Skills 


Use >, <, or = to make true 
statements. 
2936 & 963 > 


1. 

2. 44 086 & 42 086 > 
3. 14 144 @ 14414 < 
4. 73 367 & 73 667 < 


What does each 6 mean? 

5. 2.9467 6 thousandths 

6. 1.6 © tenths 

7. 3.36 © hundredths 

8. 0.5486 6 ten-thousandths 


LESSON ACTIVITY 


Comparing Decimals 


At 15°C, the sound of 
fireworks travels 341.109 m 
inn 1s, At 16°C, it 

travels 341.700 m in 1 s. 
At which temperature 

does the sound of 
fireworks travel faster? 


Compare the digits from the left. 
341 Bie show the same 


341 .700/ whole number. 


341. 1 O09 shows 1 tenth. 
341. 7 00 shows 7 tenths. 


341.700 > 341.109 


The sound of fireworks 
travels faster at 16°C 
than at 15°C. 


Working Together 

Write each as a four-place decimal. 
1. 4.2374.93702. 1.6 |.6000 

Write each as a three-place decimal. 
3. 0.560.560 4. 77.000 


Write each as a two-place decimal. 
5. 3.14003.)46. 2 2.00 
For each of these, show the same number 


of digits to the right of the decimal point. 
Then tell which is greater. 


7. 4.3 (4.30)8. 19 19.0000 
aig 
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Use or 
to make 


true statements. 
9. 3.313 3.13 
10. 55.00 


Use a similar procedure with other numbers such as 3.1 


Before Using the Pages 


¢ Display a model for four-tenths and ask what decimal is 


represented. Write the numeral on the board and also show 
the numeral in a place-value chart. Repeat the procedure 
using a model for forty-hundredths. Have the students 
compare the models. Lead them to realize that 0.4 and 0.40 
are names for the same number because they represent the 
same portion of a whole. Ask for other decimals that also 
name the same number, extending the places as shown. 


ones § tenths| hundredths | thousandths | ten- 








thousandths 
0.4 0 4 
0.40 O 4 0 
0.400 0O 4 0 0 
0.4000 0 4 0 0 0 


Develop that the value of a number is not changed by 
writing zeros after the last non-zero digit to the right of the 
decimal point. 
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(ones and tenths) and 2 (a whole number). 





z 4.25 
2.0 4.250 
2.00 4.2500 
2.000 

2.0000 








Using the Pages 
¢ Begin with a discussion of the photograph. Ask if the sound of 


fireworks is heard at exactly the same instant as the display 
is seen in the sky. The fact that sound-must travel from its 
source to the listener before it is heard may be new to some 
students. They may also not realize that temperature affects 
the speed at which sound travels. Read the introductory 
statements and review the symbol °C. 


¢ To compare two decimals, the whole number portions are 


examined first. Discuss that the decimal portions need not 
be examined for pairs of numerals such as 43.158 and Gr 
and 15.142 and 19.7. Then point out that each of the 


Exercises 


Write each as a four-place decimal. 


1. 7.285 7.4850 2, 4.26 4.0600 3. 1.414000 4, 0.2 0.A000 


Write each as a three-place decimal. 


62 6193) ©-930N957 V8 7a8N/08 8: 2 2.000 


Write each as a two-place decimal. 


V1 2 AO 25.4000 3:29 5135.66.00) 940,38. 0.30 


Write each as a one-place decimal. 
16. 3 3.0 17. 10.00 !0.0 


Use >, <, or = to make true statements. 


21. 8.3246 © 6.2346 22. 5.001 S501 
23. 7.167.100 247 3,123 637.33 
25. 146 14.0 26. 9.758 © 9.570 
27. 6.4320 © 6.432 28. 0.25 O.0.225 

29. 3.000 © 3.0 30. 7.3607, 


31. 12.666 © 126.66 32. 6.0011 © 6.0001 
Solve. 


33. At 28°C, the sound of 
fireworks travels 348.715 m 
pieces Ate cat 
travels 348.132 m in 1 s. 
“At which temperature does 
it travel faster? AB°C 


Sa) 2. 881 3. 784 4. 1108 
636 381 976 509 


95 183 880 3807 
350 hid) A640 Stat 


. 19+654+973 1646 7, 1078 +121+32 !A3d! 
. 555+ 27+808 !390 9, 202+708+190 |!!00 
. 9909+ 1191+ 5/105 11. 164+161+1161 1398 


numerals, 341.109 and 341.700, in the worked example 
shows the same whole number, 341. For this reason it is 
necessary to examine the digits from left to right, beginning 
with the tenths’ piace. Note that the number of tenths in 
341.700 is greater than the number of tenths in 341.109. 
Lead the students to realize that it is not necessary to 
compare the digits in the hundredth’s place or in the 
thousandths’ place because 7 tenths is greater than | tenth. 
Have a student read the concluding statement. 


Working Together: Draw attention to the fact that each 
numeral in the worked example showed the same number 
of digits to the right of the decimal point. Explain that in 
order to compare decimals, each decimal should be thought 
of as having the same number of digits to the right of the 
decimal point. Ex. 1-6 prepare students for this skill. 
Remind the students to write the decimal point for Ex. 4 
and 6. Point out that fewer zeros, not more zeros, are 
needed to complete Ex. 5. 


Exercises: Remind the students to examine the digits from left 
to right in Ex. 21-32. 


9. 0.2430 9.843190. 15 15.000 


18. 628 628.019. 8.100 8 


. At 17°C, the sound of 
fireworks travels 342.291 m 
NilieSeAtlioc@r it 
travels 342.881 m in 1 s. 
At which temperature does 
it travel slower? | 7°C 





RELATED ACTIVITIES 


e Students may benefit from marking 
decimals that are being compared, 
such as the decimals for Ex. 21-34, on 
a number line and then comparing 
them. Copies of page T390 can be 
used. 

@ Provide a work sheet with exercises 
similar to the following and have 
students ring the different names for 
the same_number. bees 
3.7 {3.70} 37, 3.07, 3.007,(3.7000) 
4 : 4.00, 4.004, 40.0, 4.000, 4.0000 
0.0200 : 0.2, 0.02, 0.020, 0.002 


e Adapt the second of the Related 
Activities on page T9 for decimals. 

e Prepare a numeral card for each digit 
from 0 to 9 and place-value cards as 
shown below. 


_ 9 9.0000 


EAS DatoS.00 


. 1072 1072.0 


Have a student select one place-value 
card and enough numeral cards for the 
spaces on the place-value card. As 
each numeral card is selected, it is 
placed on the place-value card from 
left to right. After all the places are 
filled, the student interchanges two 
numeral cards so that a greater number 
is represented. This is continued until 
the greatest number possible is shown. 
e Discuss the results of Ex. 33 and 34 
and the worked example on page 86 to 
suggest how temperature affects the 
speed at which sound travels. 


Keeping Sharp: These exercises review addition with whole 
numbers and prepare for addition with decimals on pages 
90-93. Emphasize that care must be taken to align digits 
having the same place value when writing the numerals. 


Assessment 
Write each as a four-place decimal. 
1. 1.89 |.8900 2. 3.6 3.6000 


Write each as a three-place decimal. 
3. 0.1550, 0.155 4s Laden, hs, WOO 


Write each as a two-place decimal. 
5.9.7 910 6. 4.6100 ‘4.6! 


Write each as a one-place decimal. 
7. 8 8.0 8. 1.9000 1.9 


Use >, <, or = to make true statements. 
9. 4.30116 4.3011 = 10. 6.767 @6.776 < 
112555,C.2:559>% 12. 9.0909 € 9.0991 < 
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Page 88 
LESSON OUTCOME 


Order decimals (to ten-thousandths) 


Vocabulary 
gram, g, litre, L, helium, carbon 
dioxide, oxygen, hydrogen, nitrogen 


Prerequisite Skills 
Order whole numbers 


Checking Prerequisite Skills 
List from least to greatest. 


1. 3076, 3066, 3776, 3676 


2. 2498, 2489, 2448, 2488, 2499 

I. 3066, 3076, 3676, 3776 

a. AYYS, A488, A489, A498, a4ag 
RELATED ACTIVITIES 


eA number line can be used for 
ordering decimals as suggested in the 
first of the Related Activities on page 
fi iy 

e Have students ‘‘comparison shop”’ 
by finding the prices for an item at 
different places or for different brands 
of the same item and then listing the 
prices from least expensive to most 
expensive. Newspaper advertisements 
and catalogs are sources of prices for 
items. 

e Have each student write a decimal 
on an index card. Tell some students to 
write a four-place decimal, others to 


Ordering Decimals 


This table gives the mass in 
grams (g) of | L (litre) of 
each of several different gases. 


Gas Mass of ie 





Helium 
Carbon dioxide 
Oxygen 
Hydrogen 
Nitrogen 











To list these gases from 
heaviest to lightest, first 

write each decimal to show the 
same number of digits to the 
right of the decimal point. Then 
start from the left and look at 
the digits place by place. 


+1,.2928 1.2928 


1794 0.9794" 1 nomena 


* 779780 1.9780 > the greatest. ; 
1 A286 1.8286 rertingee 


“0.0896 is“ 


The gases listed from heaviest to lightest are 
carbon dioxide, oxygen, air, nitrogen, helium, and hydrogen. 


Working Together 


Write the numerals to show the 
same number of decimal places. 


1. 1.23, 4 6.9825, 3.1 
|.A3S00, 4.0000, 6.985, 3.1000 


Exercises 
List from greatest to least. 
1. 6.55, 6.555, 6.5, 6.556, 6.565 


3. 8.88, 8.008, 80.888, 80, 8.0008 
5. 7.218, 7.281, 7.2188,°7.1288. 7 


List from least to greatest. 


7. 444 44.44 44.4 4444 44444 
9. 2.22, 0.422, 1.92, 1.922, 1.902 
17. 0.0235, 0.02355, 0.352, 2.30 


o Oe Eee i the least. ei 
fs 2505 1,505 reenter 
> 0.1794 > 0.0896 
List from least 
to greatest. 
eet 242) 24,2 44,024 
3 eas 3 4a.44 au a3 


eo eice tees et ee ome 
4. 93.3, 93.33, 93, 93.39, 93.399 
6. 0.85, 0.855, 0.8, 0.555, 0.5 


8. 0.5, 0.05, 5.05, 0.5005, 0.005 
10. 1.11, 1.011, 1.191, 2.001, 0.91 
12. 0.0001, 0.009, 0.001, 0.0019 


write a three-place decimal, and so on. 


from a box and arrange the cards to 
order the decimals. 


LESSON ACTIVITY 


Before Using the Page 


¢ Write a few exercises on the board to review that two decimals 
are thought of as having the same number of digits to the 
right of the decimal point when they are being compared. 
Review that the digits are compared from left to right. 


Using the Page 


e Draw attention to the photograph on page 89. Then refer to the 
chart at the top of page 88. Read the statement above the 
chart and introduce the units gram and litre and the symbols 
g and L. 


© Read the statements that describe the procedure for ordering 
the masses from heaviest to lightest. Point out that lining up 
the numerals vertically helps to compare digits having the 
same place value. Note that the digits are compared from 
left to right. Because 9 is the greatest digit in the tenths’ 
place for the four decimals highlighted in blue, 1.9780 is 
the greatest number. Emphasize that after the four decimals 
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|. 6.565, 6.556, 6.555, 6.55,6.5 

; 3. 80.888, 80, 8.88, 8.008, 8.0008 
Have students draw one card at a time 88° 5 7.48), .al88, 7 Ale, 7IaBs. 7 

7 G44 YOO UU yo) ao Ly 
% Oa, |. 908, 192, 1.9aal, B.2e, 

Il, 0.0A35, 0.02355, 0.3528, 2.30 


a. |.aaa, 1.alaa, fal, 1, dal 
4 93.399, 93.39, 93.3393. 3,93 

6. 0.855, 0.85, 0.8, 0.555,0.5 

8 0.005, 0.05, 0.5,0.5005, 5.05 
1.0.91, ONLI, 1.191, 2.00] 

12. 0.0001, 0.001, 0.0019 , 0.009 


having the greatest digit in the ones’ place are ordered, it is 
necessary to return to the ones’ place to compare the digits 
from left to right for the two remaining decimals. Have 
students explain how the gases are ordered by matching 
each number with the corresponding name in the chart. 


Working Together: For Ex. 1, ask students how they will 
determine the number of decimal places required. 


Exercises: Some students may need to write the numerals in 
vertical form with the decimal points aligned prior to 
ordering the numbers. 


Assessment 
List from greatest to least. I.7, 1.077, 1.07, 1.007, 0.0777 
E301L007; 0:07 77321807, shared 077 ; ; 


2. 3.66, 3.636, 3, 3.333, 3.336 
3.66, 3.636, 3.336; 3:333, 3 


List from least to greatest. 0.0999. 0. 595.09 0.955 0.9555 
3. 0.955, 0.9555, 0.595, 0.9, 0.0999 


4. 6.222, 6.22, 6.6622, 6, 6.6266 
6, 6.88, 6.888, 6.6266, 6.6642: 


Practice 


Write the decimals. 


1. ones | tenths | hundredths | thousandths 3.509 
3 5 0 9 


: | 
a = lieben hip aah 


4.0600 4.0608 4.0610 








. five-tenths O05 
. eighty-seven hundredths 0 87 
. seven and two-thousandths 70032 


. nine hundred ninety-five ten-thousandths 90.0995 


. nine hundred and ninety-five ten-thousandths 900.0095 
Write the words. 


8. 6.2 9. 7.009 
ile WO 


10. 0.1052 
12538:.38 13. 1.0204 


What does each 2 mean? 


14. 0.4372 Se 692 5s alGs 722 


Copy and complete. 
Sle sass) 
U7. W2X8), | 2S, SO: ; 1.34 


18. 6.786, 6.787, 6.788,0 87: 61967916198 


OI IS O99 SOL 999) 


1.0000, 1.0001, 1.0003 
Use >, <, or = to make true statements. 


20. 2.988 62.998 21. 6 © 6.000 
22. 7.3214 677.321 23. 5.989 65.99 
24. 0.520 @ 0.52 25. 3.919 63.99 


Helium, hydrogen, 

or hot air are the 

gases usually 

used in balloons. 
8. six and two-tenths 
9. seven and nine-thousandths 
\0.one thousand fifty-two 

ten-thousandths 

lL. fifteen and fifteen-thousandths 
la. eight and thirty-eight hundredthsList from greatest to least. 


i3. d two hundred # 318.18, 318,318, 3.108, 0.318 
Ee et ee OMe, 31s 0 ane, 3a toe 


4 Q ten-thousandths Zim OO2A AO 2A era Oa 
15.2 thousandths a4, 404. a4. ‘0.84, 0.034 
16.4 tenths List from least to greatest. 


6.0078, 6.078, 7860, 60.78, 78:6 
28. 6.078, 7.860, 78.6, 60.78, 6.0078 


29. 5.009, 5.0099, 5, 5.09, 5.99 
5, 5.009, 5.0099, 5.09, 5.99 


LESSON ACTIVITY 


Before Using the Page 


e Have the students complete the following patterns with whole 
numbers. 
OralssOs : : 
(al Me ol lo : 5 
Then extend the skill to completing patterns for decimals. 
Ox6p. 0 e/510.8) ; , 


Le Spe ledebliss ; , 
Plies n2el 9D! d , 























Using the Page 


e If students have difficulty comparing or ordering decimals, 
have them write the decimals in a place-value chart and 
then compare the digits from the left of the place-value 
chart to the right. After the students have completed the 
exercises, you may wish to have them read some of their 
answers for practice in reading decimals. 





Page 89 
OBJECTIVE 


Demonstrate competence in reading 
and writing numerals and words for 
decimals to ten-thousandths, in inter- 
preting place value in decimals to 
ten-thousandths, and in comparing and 
ordering decimals 


RELATED ACTIVITIES 


e Write decimals that show the same 
sequence of digits with different place 
values. Have students read the deci- 
mals or write the word names. 
6.0, 0.6, 0.06, 0.006, 0.0006 
32,8, .3,28:,0/3266.0,0328 
e Ask students to write three decimals 
that form a pattern similar to those in 
Ex. 17-19. Have other students write 
the next three decimals for each 
pattern. 
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Pages 90-91 
LESSON OUTCOME 


Add from two to five decimals (to 
ten-thousandths), addends with differ- 
ent numbers of decimal places; solve 
related word problems 


Adding Decimals 


When Greg made soup, he used 

1.15 L of soup stock, 0.4 L of 
condensed tomato soup, 0.078 L 

of condensed vegetable soup, and 
0.125°L of condensed mushroom 
soup. How much soup did he make? 


Prerequisite Skills 
Add whole numbers; interpret place 


Add 1,15, 0.4, 0.078, and 0.125. 


value in decimals (to ten-thousandths) oe Dome 
to line up 
Checking Prerequisite Skills the decimals. 
Add. Add thousandths 
d regroup. 

1.984 2. 2478 3. 34728 eh ket van 

367 38 612 180 Add hundredths 

35) and re “ 

IS5I 5 094 79 684 "Tan = 4 Working Together 

46 184 3412 
(a OO Line up the decimals 


in vertical form. 


4. 728 + 3948 + 71 + 2590 7337 


3. 384 + 59 + 2013 + 6754 + 38 
9ahs 


0.6435 
1. 0.6435 + 0.92 0.92 


2 1D VO tO S383 


What does each 2 mean? tenths. 


6. 7.248 
a tenths 


Add by following the steps. 


7. 0.1125 3. 
a thousandths a 





Add and regroup. 
Add and regroup. 
Add and regroup. 
Add— — 


Place the 7-0 Add. 
decimal point C . Add. 
* inthe sum « 
“in Tine with J ‘ 
: those in * nats 
the addends. / ~~ 





Ones. 





4, 10.325 5. 611.68 
ala gsa lS 
éia.0a79 

6. 0.7 + 12.32 + 1.0057 14.0457 


Greg made 1.753 L of soup. 
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LESSON ACTIVITY Using the Pages 


e Have a student read the word problem at the top of page 90. 
Discuss why addition is used to find the solution. Point out 
that the addition involves more than two addends and the 
number of decimal places shown varies. Emphasize the 
importance of lining up the decimals in vertical form so that 


Before Using the Pages 


© Ask the students to think of a three-place decimal. Have two 
students show their decimals in a place-value chart on the 
board. Ask how the sum of the two numbers can be found. 
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Lead the students to suggest that the addition can be 
performed using the same procedure as for whole numbers: 
add place by place from right to left, regrouping as needed. 
Have students perform the addition on the board and 
explain the regrouping that is encountered. For instance, in 
the example below, addition of the thousandths does not 
require regrouping, but addition of the hundredths requires 
11 hundredths to be regrouped as 1 tenth 1 hundredth. 








tens | ones tenths | hundredths | thousandths 
1 1 
0 8 7 1 
+ 9 6 4 
1 0 5 2 


the digits having the same place value appear in the same 
column. Have students note that this will occur if the 
decimal points in the numerals are aligned. Explain that 
some columns have more digits than others because the 
addends have different numbers of decimal places. Tell the 
students that 1.15 and 1.150 name the same number and a 0 
may be written in the thousandths’ place for the first 
addend, but it is not necessary. Similarly, it is not 
necessary to show O hundredths and 0 thousandths for the 
second addend. (Addition of zero in any column does not 
affect the sum.) Ask students to explain each step of the 


addition. Emphasize that the decimal point must be shown 


in the sum and discuss where it is placed. Have a student 
read the concluding statement. 


RELATED ACTIVITIES 





Exercises e For further practice, you may wish 
Add. to have the students complete Ex. 
1. 81.67 2. 1.379 3. 32.784 4. 0.9734 eee Pee ee ~ 
95.84 1.805 7.759 0.9876 e Students having difficulty lining up 
7751 3.184 40.543 79610 the addends for the exercises on page 
2 73 6. 0.129 727 8. 0.5436 91 may benefit from using a place- 
1.24 0.824 5.003 0.0604 value chart as shown below for 
3.36 5.2706 0.5003 0.27 5.24 + 0.689 + 2.7. 
a a oe S03? pale ones f tenths | hundredths | thousandths 
» $1247 1042701 141, O72 12948 
4.00 3.47 0.612 22.55 : 
1.23 10.2761 3.6 0.073 2 
3.90 6.5 2.0036 6.25 6 
$2).60 a7.a56\ 6.9356 iS 7 
oo ol | 8 6 2 9 
. $6.73 + $5.02 + $7.10 $18.85 14. $6.25 + $17.36 + $11.04 $34.65 
. 4.306 + 0.5 + 1.0539 5.8599 16. 5.2 + 11.0568 + 3.0094 19.266 ¢ Have students complete number 
. 0.5815 +5.813+1.5815 7.9760 18, 3.1604+2.041+0.9 61014 wheels and tables similar to the follow- 
. 17.306 + 21.5+8.06 46.866 20. 2.9641 + 17.03 + 0.899 20.893) ing prepared from copies of page 
. 0.72+0.612+36+51 10.032 22. 50.02+2.837+6.04+7.5 66.397 1391. 


each of these, show the correct addition. 


. 0.2756 0.2756 24. 46.23 46.23 25. 50.062 50.06a 26. 17.163 17.163 
0.3085 0.3085 oa 9.1 WE Sa Va bal 77. eal 
25: Fa SD 10.46 10.46 OR ee en 153.45 153.45 
2 8991 2.3991 657-9 OS 12 52.952 70.109 502.08 178.383 








Solve. 


27. Janine made stew with 28. John added 0.125 L 
i-25alofesoup Osa Ofesoup eto) 2.5) 
of meat, and 0.75 L of of stew. How many 
vegetables. How much litres of stew 
stew did she make? 2.3 does he have? 4.625 L 


29. Jerome mailed four recipe 30. Janis mailed three packages. 
books. Their masses were The postage was $0.95, 
1.35 kg, 1.1 kg, 0.85 kg, $1.80, and $2.05. How 
and 0.455 kg. How heavy much did she pay for postage 
were all four books? 3.755 kg for all three packages? #4.80 


- 





Working Together: Ex. 1 and 2 provide practice in lining up Assessment 
decimals in vertical form. Review that the decimal points Add. 
will be aligned if place values are aligned. Ex..3 guides the 1. 9.387 2. 7.92 3. 3.0458 
students by indicating the steps for adding and regrouping. 6.345 6.143 11.9 
Summarize that adding decimals is similar to adding whole i573 5 4.792 
numbers. 16.563 6.84 
Exercises: Review that numerals for dollars and cents are 46.5718 
decimals (Ex. 5, 9, 13, 14, 30). Remind the students to 4. 7.682 + 9.314 + 5.904 92.900 
record the symbol $ in the sums for those exercises. The 5. 6.7143 + 17.62 + 9.310 + 4.5 + 6.9875 45.1318 
additions in Ex. 23-26 are incorrect. For example, the 
decimal point is not recorded in the sum for Ex. 23. For Ex. 6. 6.238 + 1.94 + 7.5055 + 3.8 19.4835 
24, the digit in the tenths’ place of the sum is not aligned 7. Jack mailed three packages having masses of 1.3 kg, 


with those of the addends and the decimal point is 2.55 kg, and 0.86 kg. How heavy were all three packages? 
incorrectly placed in the sum. Have the students rewrite the 4.7) kg 
exercises and find the correct sums. For Ex. 25, the 

addends were lined up on the right, and for Ex. 26, the 

addends were lined up on the left, instead of aligning the 

decimal points or considering place values. 
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Pages 92-93 
LESSON OUTCOME 


Add decimals (to ten-thousandths) and 
whole numbers, from two to five 
addends 








Prerequisite Skills 

Add from two to five decimals (to 
ten-thousandths), addends with differ- 
ent numbers of decimal places 


Checking Prerequisite Skills 
Add. 


123.87 60554293 I9.aa5 
2. 12.682 + 0.83 + 7.9248 + 3.] 


3. 7.68 + 9.354 + 8.6 + 7.39368 
33.834 


Add tenths. 


Add ones. 








4.82 ay 

Add. 

5. 17+63 
a3.3 
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LESSON ACTIVITY 


Before Using the Pages 


@ Write 1.5 + 7 on the board. Ask a student to read the 
numerals. Draw a place-value chart for ones and tenths on 
the board and have students Suggest where the numerals 
should be shown in the chart. Ask the following questions. 
‘‘What is the sum of the tenths?”’ 

‘What is the sum of the ones?”’ 

Write the numeral for the sum in the chart. Point out that 
the addend 7 is a whole number and ask what decimal 
names the same number. Discuss that the place-value chart 
helps to align the digits of the addends correctly. Ask what 
helps in aligning decimal addends when no place-value 
chart is used. Lead the students to suggest the decimal 
point. 


tenths 





T100 


Adding Decimals and Whole Numbers 


Rita bought 5 kg of potatoes, 
1.3 kg of bananas, and 

2.54 kg of tomatoes. How 
‘heavy were her groceries? 


Add 5, 1.3, and 2.54. 
Write 5 as 5.0. 
“5 is the same as 5.0. 


Use the decimal points 
to line up the decimals. 
Add hundredths. 


The mass of her groceries was 8.84 kg. 


Working Together 


Write each of these 
to show tenths. 


2,6 go 


6. 0.425+1+0.3 









Noe 
law o 
S/S 









1.3 _ Place the decimal point : 
2.54 * in the sum in line with 







| 






Line up in vertical form. 
Show zeros when needed. 


3-5 47-2 (50. 4. 2.025 Aa 26 anes 
7.8 he 10) 










3.45 







7. $2 + $6.05 + $14 
1. 7A5 $22.05 










Using the Pages 


e The worked example demonstrates - that writing a whole 
number addend as a decimal helps in lining up decimal 
points and thus, digits of the addends. Ask the students how 
they could use place values to line up the addends. Because 
5 and 5.0 represent the same number, 5.0 can be written for 
the first addend, 5. Have students read the word problem, 
follow the digits highlighted in blue, and explain the steps 
in their own words. Review that the decimal point is placed 
in the sum in line with those in the addends. Have a student 
read the concluding statement. 


Working Together: Ex. 1 and 2 provide practice in writing 
whole numbers to show tenths. Have students explain 
where decimal points and zeros are needed when lining up 
the addends for Ex. 3 and 4 in vertical form. For Ex. 7, 
point out that $2 and $14 must be written as two-place 
decimals because two decimal places are shown when 
dollars and cents are written with the symbol $. 


RELATED ACTIVITIES 


Exercises oe — — e For further practice, you may wish 
to have students complete Ex. 17-24 
Add. on page 330. 
SS phl ’ e Prepare number squares similar to 
. 19.3+24 13.3 the following and have the students 
.17+84 a5.4 find the sum of all the numbers in the 
. 22+6.19 28.19 - ‘es / square. 


. 74+3.92+1.36 !A.a8 
. 4+8.004 + 3 15.004 
. 2+ 1.0055 + 5.619 8. 6a45 
9. 32 + 4.725 + 0.333357.0583 
. 6.14748,28 al. 38 
~5 see 4 lace 
. 6.949441 20.0 
. 8.153 +2 +6437 16.590 Point out that the order of adding the 
. 24.16 + 19.3 + 40 + 5.37588-835 numbers does not influence the sum, 
. 8+14.081 + 25.1 +5 52.18) Use the items in this photograph and challenge the students to find the 
sum for squares such as the following 
. 6.3044 +3+2+0.666 +1.5!3.4704 23. the potatoes and the squash 2.!" kg without using pencil and paper. 
. 3.005 +6+134+5+7.02 22.385 24. the pumpkin, the squash, 
. 9+0.2+6.1+4.25 + 6.08 25.63 and the grapes /-90' kg 
. $12 + $2.85 + $6.50+ $4 *25.35 25. the pineapple, the potatoes, 
. $7.26 + $10 + $6.02 + $7 #90.28 and the pumpkin /-!'+° kg 


$6.14 + $7.32 + $1.75 + $3 #/8.a! 26. the squash, the grapes, 
and the pineapple 5810 kg 


27. the grapes, the potatoes, 
the squash, the pineapple, 
and the pumpkin 10.760 kg 


abe. 


1 
2 
3 
4 
5. 21.45+184 A0S.45 
6 
7 
8 





_ 29+0569+22+4 35.769 to find the mass of each of these. 





e The game ‘‘Greatest Sum’’ de- 
scribed on page T379 may be adapted 


1 SS) 2. 9876 3a193 4. 4321 for decimals. Prepare charts similar to 


me ae Na efle ee the following for the game. 


Subtract. 


5. 60 855 — 40 857!99986. 20 706 — 10 8077 2997, 1555 — 666889 
8. 9876 — 67893987 9, 30953 — 2095 28858 





Exercises: Remind the students to line up the addends for Ex. 
1-22 in vertical form and show zeros when needed. Ex. 
23-27 refer to the items in the photograph on page 93. 


Keeping Sharp: These exercises review subtraction with whole 
numbers and prepare for subtraction with decimals on 
pages 94-97. 


Assessment 

Add. 

1. 6+ 5.2 \l.a 

2. 9.86 + 5.382 +7 aa.ata 

3. 44+ 3.941 + 6 13.94) 

4. 8 + 4.058 + 9.32 + 8.7 30.078 

5. 1.6 + 4 + 2.05 + 3 + 7.938 18.588 
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Pages 94-95 
LESSON OUTCOME 


Subtract decimals (to ten-thousandths) 
with different numbers of decimal 
places; use addition to check subtrac- 


tion 


Vocabulary 
clearance 


Prerequisite Skills 


Subtract whole numbers; add decimals 
with different numbers of decimal 


places 


Checking Prerequisite Skills 


Subtract. 
1. 3048 2, ADEN 
2986 1748 
6a QYU83 


3. 60 003 — 19 287 up 76 
4. 5208 — 639 us5eg 


Subtracting Decimals 


The height of the truck is 3.97 m. 
What is the distance between 
the truck and the bridge? 


Subtract 3.97 from 4.5. 


Write each decimal to show 
the same number of digits to 
the right of the decimal point. 


4.5 is the same as 4.50. ' 


Use the decimal points 
to line up the decimals. 


Regroup 5 tenths 0 hundredths 
as 4 tenths 10 hundredths. 
Subtract hundredths. 


Regroup 4 ones 4 tenths 
as 3 ones 14 tenths. 
Subtract tenths. 





CLEARANCE 45m 


8. 2.437 > $1 ip 637 


Add. 
5.74228 6. 9.37 
6.5 6.789 
10.78 16.159 Subtract ones. 


«139277 5.0985. 6 vase 


Place the decimal point’, <: °° 


The subtraction can 
be checked by addition. 


oo 
ORR oes 


* |f this number does not 3 
match the first number 
used in the subtraction, 


in line with the others. ~ ~~ there is a mistake. 237 


LESSON ACTIVITY 


Before Using the Pages 


e Ask the students to think of a four-place decimal. Have two 


The distance between the truck 
and the bridge is 0.53 m. 


94 








students write their examples on the board. Ask which 
number is greater. Ask what operation can be carried out to 
answer the question ‘‘How much greater?’’ The students 
will likely suggest the use of subtraction. Have students 
show the two numbers in a place-value chart on the board. 
Lead them to suggest that the subtraction can be performed 
using the same procedure as for whole numbers: subtract 
place by place from right to left, regrouping as needed. 
Have students perform the subtraction on the board to show 
the regrouping that is encountered. For instance in the 
example given, since 9 ten-thousandths cannot be sub- 
tracted from 1 ten-thousandth, 3 thousandths 1 ten- 
thousandth are regrouped as 2 thousandths 11  ten- 
thousandths. 
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Point out that both numbers in the subtraction show the 
same number of decimal places. 


Using the Pages 
¢ Draw the students’ attention to the illustration at the top of 


page 94 and ask what the term ‘‘CLEARANCE 4.5 m’”’ 
indicates. Have a student read the word problem. Ask why 
3.97 is subtracted from 4.5 to solve the problem. Have the 
students note that the greater number is a one-place decimal 
and the lesser number is a two-place decimal. Emphasize 
that although all the decimals need not be written to show 


Here is another example of subtraction with decimals. 
Subtract 0.9 from 1.125. 


Line up 
the decimals. 


1.125 
De 2 


Think of 9 tenths as 
900 thousandths or 0.900. 


(et 25 
0.900 


Working Together 


Complete this chart. 





for each subtraction. 





2.6 a.600 





Subtract. 


6. 13.07413.0747. 6.2 
5.875 5.875 


RELATED ACTIVITIES 


e For further practice you may wish to 
have students complete Ex. 25-42 on 
page 330. 

e For more practice, use copies of 
page T 391 to prepare diagrams similar 
to the following. Addends are shown 
in the circles and sums are shown in 
the squares. 


(eas: 
0.900 
0.225 


Show zeros when needed 


6.200 

















9.614 


Show in vertical form. 


Show zeros when needed. 
5.320 
8. 532-4986 4.986 


9. 6.7936 - 2.14 6.7936 


Add to check. 


thy Le ES 
8.9 
531385 


Subtract. 


10. $4.29 
0.99 
$3.30 


(Py gee 
eas 
3,003 


14. 


Exercises 


Subtract. Add to check the six most difficult exercises. 


1. 0.9876 2. 726.4 3. 4.613 4. 16.002 
0.5321 2.913 8.849 
0.4555 1700 [0.153 


5, 25.702 . 57.9 , 6.526 
9.85 _ 8.425 0.9 
15.852 49.475 5.626 
A0.06- 17.96 98.10 12. 38.8-4.9.33.9 1S. 
64.52 - 19.368 45.152 15. 945-3.7 5.75 16. 
3.3 - 2.4008 0.8992 18. 84.067~64 77.667 19. 
$0.85 $6.07 21. $29.50-$5.90423.60 22. 


te 
14, 
lds 
20. $6.92 


the same number of digits to the right of the decimal point 
for addition, they must be shown for subtraction. Explain 
that 4.50 is written in the subtraction exercise because 4.5 
and 4.50 represent the same number. Have students explain 
the steps of the subtraction in their own words. Review that 
the decimal point is placed in the difference in line with 
those of the subtrahend and minuend. Have a student read 
the concluding statement. Ask what operation can be used 
to check subtraction. Have students explain the addition for 
the example on page 94. 


e For the worked example on page 94, there are more digits to 
the right of the decimal point in the subtrahend than there 
are in the minuend. For the example at the top of page 95, 
there are more digits to the right of the decimal point in the 
minuend than there are in the subtrahend. Point out that in 
each example, both decimals are written to show the same 
number of decimal places before the subtraction is 
performed. Summarize that the same procedure is used for 
subtraction of decimals as for subtraction of whole 


4.1400 


Uy Zo MAO = S)eI5) 
(638-4 05279 55. 35a) 





aS 
I5.85a 


5. $19.05 
12.56, 
= 649 
Osno1e20 
0.68. 
$052 
23.54 = O16. Gy 9 
0.8 — 0.309 0.49) 
17.63 — 9.0666 8.5634 
$30.00 — $4.65 $25.35 
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numbers: the numerals are lined up in vertical form, the 
subtraction is performed from right to left with regrouping 
as needed, and the subtraction can be checked by addition. 


Working Together: Have students explain when zeros are 
needed for Ex. 6-14. 


Exercises: Encourage the students to use addition to check 
subtraction whenever they are uncertain about their work. 


Assessment 

Subtract. Add to check. 

1. 4.689 2. 7.1386 oF S82 
3.794 4.95 7.305 
0.395 QA.\ 886 0.895 

4. 16.73 — 2.8445 5. 9.006 — 3.9 

13.8855 5.106 
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Pages 96-97 


LESSON OUTCOME Subtracting Decimals and Whole Numbers 
Subtract decimals (to ten-thousandths) Debbie cut a piece of wood 1.15m 
and whole numbers; solve related word long from a board 2m long. How 
long was the board that remained? 
problems 
Subtract 1.15 from 2. 
Materials Write 1.15 and 2 to show 
a model for ones made from a copy of the same number of digits to 
page T392, a model for tenths made the right of the decimal point. 
from a copy of page T393, and a 9 is the. same as 2.00. 


model for hundredths made from a 
copy of page T394 as described on 
page T 89 


Use the @ecimnal points 2.00 

to line up the decimals. Ws 
% 00 shows 2 ones.”:.., 
Prerequisite Skills ie” = ees ae 1 910 
Subtract decimals (to ten-thousandths) Regroup 20 tenths as 220 0 


with different numbers of decimal 19 tenths 10 hundredths. kee ats) 
places; add decimals (to ten- 

i ey iG} 

thousandths) and whole numbers Then sungect Mites 6 

‘ a , tenths, and ones. denind 

Checking Prerequisite Skills 6.88 


Subtract. 

1. 6.89 — 3.5476 3.34aQuU 
2-°19.046 — 2.75 (6.296 
3. O1E— 0.8385 S62 


Add. Here is an example of subtracting 
whole numbers from decimals. 
4.24+8 lou 


5. 7 +.6.9354 13.9354 


The board that remained was 0.85 m long. 





Subtract 6 from 7.175. 


Write 6 and 7.175 to show the same number 
of digits to the right of the decimal point. 


Line up the decimals in vertical form. Subtract. 
Telpl5 Vi Whe 
6.000 6.000 
4.175 
96 
LESSON ACTIVITY one 000 lone 
00 10 tenths 
Before Using the Pages OF 0) 6 100 hundredths 
FOP OMG 1000 thousandths 


Review that 1000 can be interpreted in the following ways. 


aneaihian sant 000 Wihousana The concept can be illustrated using models for decimals, 


to enable the students to understand that 1 whole (A), 10 
10] 10h d 
5 say ra ; tenths (B), and 100 hundredths (C) name the same number. 


above led to regrouping, for example, 100 tens 0 ones as 99 
tens 10 ones, in subtractions similar to the following. 


1000 ones ne " 
Have the students recall that interpreting 1000 as shown hee 





oy ONC) 


Use a similar procedure to show different ways of 
~ penis interpreting, for example, 3.0000 for the whole number 3. 
i ae cei Then discuss ways of regrouping decimals such as these. 
chee! 29 10 ED (0) 
¢ Review that the whole number 1 has decimal names such as 406 hundredths & thousandths ————» 19-7 
1.0, 1.00, 1.000, and 1.0000. Then demonstrate that 1.000 2999 10 Fe OOS 1G 
can be interpreted in the following ways. 3000 thousandths & ten-thousandths ——» 3-99-69” 


T 104 


Working Together 


Line up in vertical form. Show zeros when needed. 


Te 24-6375 94.000 2. 6.9=5 6.9 3. $4-— $3.50 4.00 
6.315 5.0 3.50 


Subtract. 


4. 31.05-6 25:05 


el OPSSSOIGUGGGir 5 S511, c10) = SHS) Sai x6) 


Exercises 


Subtract. 


otc 20a) aC eG G2 1086) 6.45 Sa One tommONG 

18S 3 75M ase 15.92.6666 19.6666 .. 6...4.005.-4..9,005 

oul (0036 gs002t" 8. 12k 61875. a5 9. 10 - 3.3333 6.6667 
LOSS = $i 252576) 11 $8 78-66 sa 78 °12. $1— $0.63 $6 BT 
13. $9.45-$445u5 14. $203 -$8.935\940715. $18 - $7.36 310.64 


Solve. 


16. Brenda’s parcel had a mass 
of 5kg. Stan’s parcel 


17. To qualify for the track 

team, Enid had to run around 
had a mass of 3.855 kg. the track in 32s. Her time 
How much heavier was was 29.88 s. How much time 
Brenda’s parcel than Stan's? | |W5 kg did she have to spare? Q.\Qs 


. Olga had $7.38. She 19. Jerry paid $6.23 with 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 43-57 
on page 330. 

e Use copies of page T 391 to prepare 
hexagons similar to the following for 
more practice. 


ean 


EY 


© Use copies of page T 391 to prepare 
diagrams similar to the following. 
Addends are shown in the circles and 
sums are shown in the squares. 


spent $6. How much 


did she have left? 4| 398 


a $10 bill. How much 
change did he receive? $3.77 





Round to the 
nearest hundred. 


3a DOME OO) 
ue Alle 210%) 


nearest ten. 
1a S04) 2360) 
2. 489 udgo 


nearest hundred million. nearest billion. 


7. 458 000 000 5QQ 000000 Y. 7 934 000 000 8g O00 000 C00 


8. 687 000 000 799 000 00010. 9 205 000 000 9 000 000 00 








Explain that this manner of regrouping can be applied in 
subtracting a decimal from a whole number. 


Using the Pages 

e Have a student read the word problem. Ask why subtraction is 
used for the solution. Note that the subtraction involves 
subtracting a two-place decimal from a whole number. 
Point out that 2.00 can be written in the subtraction exercise 
for 2 because 2 and 2.00 represent the same number. 
Because 5 hundredths cannot be subtracted from 0 
hundredths, 2.00 is thought of as 20 tenths 0 hundredths 
and is regrouped as 19 tenths 10 hundredths. 

The example at the bottom of page 96 involves 
subtracting a whole number from a decimal. Explain that 
both decimals are written to show the same number of 
decimal places and then the subtraction is performed. 


Working Together: Remind the students that they must also 
write the decimal point when they show zeros for the 
subtraction exercises. For example, Ex. 1 should be written 
as shown in A, not as in B. 


nearest ten thousand. 


5. 766000 770 000 
6. 521000 530000 





e Prepare cards similar to the follow- 
ing for the game ‘‘Dominoes’’ de- 
scribed on page T 379. 


3.00 4.000 


A 24.000 B 24 000 
6.375 6.375 











Review that two zeros are needed to the right of the 
decimal point in the minuend for Ex. 3 since the subtrahend 
involves dollars and cents. 


Exercises: Encourage the students to use addition to check their 
subtraction exercises. 


Keeping Sharp: These exercises review rounding whole 
numbers and prepare for rounding decimals, which is 
presented on pages 98 and 99. 


Assessment 

Subtract. 

1. 7 — 6.8359 0.1641 2, 12.945 — 8 4.945 

3. 5.34—5 0.34 4, 9+ 0.05) 8.95 

5.15-69 8! 6. 1 — 0,333 0.667 

7. Louise had $9. She spent $0.86. How much did she have 
left? $8.14 
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Pages 98-99 
LESSON OUTCOME 


Round decimals with up to four places 
to the nearest one, to the nearest tenth, 
to the nearest hundredth, and to the 
nearest thousandth 


Prerequisite Skills 
Round whole numbers; interpret place 


Rounding Decimals 


During science class, Jim found 
that the mass of this stone is 
1,735 kg. What is the mass of 
the stone to the nearest kilogram? 


To round a decimal to 
the nearest whole number, 


ones | tenths | hundredths | thousandths 























this 
lace 


value in decimals (to ten-thousandths) 


Checking Prerequisite Skills 
Round to the nearest ten. 


check the digit in the tenths place. 
















1. 43 40 2. 679 680 


this » 
pie) 


Round to the nearest hundred. 
3. 850 900 4. 2641 A600 


What does each 5 mean? 


5571756 6. 0.4775 

For 1.735, the digit 
7. 2.865 8. 5.03 in the tenths place is 7. 
55 tenths Eee RCE oe erate, 


6. 5 ten-thousandths 
T. 5 thousandths 
3 5 ones 


. Round 1.735 up. © 


When rounding to 
the digit in the 


to the nearest one? 


7 one. 8. 


Laren 





LESSON ACTIVITY 


Before Using the Pages 


© Draw a number line on the board and mark it into ten equal 
parts. Label the line as you direct the students and question 
them as suggested below. Sample answers are given in 
parentheses. 
‘‘Name a whole number between 0 and 10.’’ (2) 
‘‘Name the next whole number.”’ (3) 
‘‘What decimal names point A? point B?’’ (2.5, 2.4) 


Bae’ 
a eae os eran (ermeas (orn feg pee 


2 2.1 2.2 2.3 2.4 25926 927 2Cmme 9 3 


“Is 2.4 closer to 2 or to 32” (2) 


‘We say that 2.4 rounded to the nearest whole number is 
2. 99 


“Round 2.7 to the nearest whole number.’’ (3) 
“Is 2.5 closer to 2 or to 3?” 
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ones [ tenths | hundredths | thousandths 


lf the digit in the tenths place 
is 5, 6, 7, 8 or 9, round up. 


lf the digit in the tenths place 
is O, 1, 2, 3, or 4, round down. 


To the nearest kilogram, the mass of the stone is 2 kg. 


Working Together 


1. the nearest one, check 

? place. 
enth 
Would you round down or up 


3. 442down 4 6948 up 


Round to the nearest 


tenth. 
8.487 8.5 





















De 





the nearest tenth, check 


the digit in the _ 2 place. 
hundredths 
Would you round down or up 


to the nearest tenth? 
Sone 2S 6. 0.1432 down 








AAS 










10. thousandth. 
OZI107 Ore} 


9. hundredth. 
7.6813 7.68 
















“By agreement, we round 2.5 up to 3 rather than down to 
D. ey 


“Round 14.4, 14.7, and 14.5 to the nearest whole 
number.’’ (14, 15, 15) 

Use a similar procedure to develop rounding a decimal 
hundredth to the nearest tenth. For example, ‘review that 
3.4 may be written as the two-place decimal 3.40, and that 
3.5 may be written as 3.50. Mark the number line in 
hundredths to show 3 and 40 hundredths to 3 and 50 
hundredths. Discuss how 3.42 (3 and 42 hundredths) is 
rounded down to 3.40 (or 3.4) and how 3.45 is rounded up 
to 3.50 (or 3.5). ~ 2 


3.4 3.41 3.42 343 344 3.45 3.46 3.47 3.48 3.49 3.5 


© Review that it is necessary to check only the digit to the right 
of a given place when rounding a whole number to the 
given place. The digit 5 or a digit greater than 5 indicates 
that the number is rounded up. A digit less than 5 indicates 
that the number is rounded down. Lead the students to 


Exercises 
Round to the nearest one. 


Soy ae 2) aT 
G20 7803 om 7. 2 G07. 2 


3.16059 16 4, 47.9 48 
8. 0.98 | 


Round to the nearest tenth. 


11. 0.92799 42, 20.18920.€13, 5555.6 14,.7.424 7.4 


16. 4.6385 4-517, 108.27108.39g, 31.4331.4 19, 41.30141.3 


Round to the nearest hundredth. 


21. 5.2835.23 22. 9.43589.44 23. 1.3586 1.36 24, 3.704 3.70 
26. 2.8939-89 27, 0.214 0.2l 28. 0.0396 0.0429. 


Round to the nearest thousandth. 


31. 1,2355!.236 32, 3.66019.660 33, 


36. 0.9032°-90337, 2.00462.005 3g, 0,50090.50! 39. 


Solve. 


41. What is the mass 
of Jim's stone to 
the nearest tenth 
of a kilogram? |. 7kg 


42. What is the mass 
of Jim’s stone to 
the nearest hundredth 
of a kilogram? |.74kg 


Stacey has three timers. 
One runs for 3 min, 
another runs for 

5 min, and the other 
runs for 6 min. 


1. How can she 
time an egg 
to boil for 
4 min? 


. How can she 
time an egg 
to boil for 
7 min? 
Answers are given at the right 


realize that the same procedure can be applied to decimals. 
Write a few numerals on the board, but do not show all the 
digits in each numeral. Have students explain how they can 
round such numbers to the given place. 

Round 12.7 — — to the nearest whole number. 

Round 0.39 — — to the nearest tenth. 

Round 1.426 — to the nearest hundredth. 


Using the Pages 


e Begin with a brief discussion of the photograph on page 98. 
Ask students who have rock collections to name the kinds 
of rocks in their collections and possibly to identify Jim’s 
stone. Lead the students through the worked example. 
Emphasize that the digit that determines whether 1.735 will 
be rounded up or rounded down is the digit in the tenths’ 
place. Because the digit in the tenths’ place is 7, 1.735 is 
rounded up to 2, to the nearest whole number. 


Working Together: Have the students refer to the place-value 
chart on page 98 for Ex. 1 and 2. Question the students to 
learn which digits determined their answers for Ex. 3-6. 


11.009 ||.01 * 


ay 
9. 220.197 2a0 10 


Ue 
‘20 


25 


7.2589/259 34. 0.37420.374 35. 
1.00431.004 40 


PROBLEM 
SOLVING 





. 59.98 60 


. 0,999 1.0 


. 6.007 6.0) 
30. 


RELATED ACTIVITIES 


@ Have students mark the whole num- 
bers from 0 to 3 on a number line for 
tenths. (Use copies of page T 390.) 
Then have them write a two-place or a 
three-place decimal between 0 and 3, 
locate its position on the number line, 
and round it to the nearest tenth. 

@ Challenge students to write word 
problems similar to those in the Prob- 
lem Solving feature for others to solve. 

e Have the students search magazines 
and newspapers for examples of 
rounded numbers. These may be re- 
ported to the class and placed on the 
display board. 


9.2017 9 


6.09 6.4 


2.995 3.00 


1.4992 1.499 


. 0.0005 0. 00] 


|. Start the timer that runs for 
6 min and one that runs for 
5min at the same time. 
When the timer that runs 
for 5 min stops, place the 
egg in boiling water. When 
the timer that runs for 6 
min stops, start the timer 
that runs for 3 min. When 
it stops, take the egg out of 
the water. 


. Start the timer that runs for 
6émin and the one that runs for 
5 min at the same time. When 
the timer that runs for 5 min 
stops, place the egg in boiling 
water. When the timer that 
runs for © min stops, start 
the timer that runs for 3 min. 
When it stops, start it again. 
When it stops the second time, 
take the egg out of the water 


Exercises: Ex. 20 is starred because rounding 0.999 to the 
nearest tenth results in a change in the ones’ digit. The 9 in 
the tenths’ place is rounded up so that the number becomes 
1.0. Emphasize that 0 tenths must be shown in the numeral. 
A similar change occurs in Ex. 30. Ex. 41 and 42 refer to 
the information in the worked example on page 98. 


Problem Solving: Students who have difficulty with these word 
problems can begin with similar ones that are easier. For 
example, ‘‘Stacey has two timers. One runs for 2 min and 
the other runs for 1 min. How can she time an egg to boil 
for 3 min?’’ 


Assessment 


Round to the nearest tenth. 
BPliooS oma OloDD) 
qa 


Round to the nearest one. 
1eo235e0 eel Gir ok ue 


Round to the nearest Round to the nearest 


hundredth. thousandth. 
5. 0.9308 6. 6.909 Ts, DP 8. 0.1396 
0.93 69) 5.ABA 0.140 
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Pages 100-101 
LESSON OUTCOME 


Round and add to estimate sums for 
decimals to ten-thousandths; compare 
the estimate of the sum with the exact 
sum; round and subtract to estimate 
differences for decimals to  ten- 
thousandths; compare the estimate of 
the difference with the exact differ- 
ence; solve related word problems 


Prerequisite Skills 

Add from two to four decimals (to 
ten-thousandths) with different num- 
bers of decimal places; subtract deci- 
mals (to ten-thousandths) with differ- 
ent numbers of decimal places 


Checking Prerequisite Skills 


Add. 
1. 6.35 2. 0.8609 
4.28 0.98 
10.63, 0.823 
4.6639 


3. 1.68 + 5.9034 + 2.987 \0.5704 


4. 9.812 + 2.4 + 3.215 + 6.7983 
aa. 2a53 

Subtract. 
5. 3.805 
1.296 
a.509 
7. 6.7 — 1.2835 
5.4165 


6. 0.7001 
0.2987 
0.4014 


8. 0.888 — 0.3 
0.588 


LESSON ACTIVITY 


Before Using the Pages 


Estimating Sums and Differences 


Last week Alice spent $9.78 
on gasoline for her car. 

This week she spent $7.83 
on gasoline. About how 
much more did she spend 
on gasoline last week? 


To estimate the difference 
of 9.78 and 7.83, 

round to the nearest one 
and subtract. 


9.78 ———_» 


7.83 ————+ 8 


2 


Alice spent about $2 
more last week on gasoline. 


For the exact difference, 
subtract in the usual way. 


Alice spent exactly $1.95 
more last week on gasoline. 





Rounding can also help you estimate the sum. 


To estimate the sum 
of 0.38 and 0.794, 
round to the nearest tenth and add. 


For the exact sum, 
add in the usual way. 


0.38 S204 0.38 
OP ee eae 0.794 
‘arch 5) 77s 


The sum of 0.38 and 0.794 is about 1.2. 


100 


In a similar manner, review the procedure for estimating 
the difference of two whole numbers. For an example such 
as 86 — 29, note that the numbers would be rounded to the 
nearest ten. 


@ Review the procedure for estimating the sum of two whole 
numbers. Write 739 + 482 on the board and ask the 
students to suggest how to estimate the sum. Review that 
each addend would likely be rounded to the nearest hundred 
rather than to the nearest ten. The sum of the rounded 
addends provides an estimate of the exact sum. Have one 
student show the addends in vertical form. Have another 
student write the estimate of the sum. Have a third student 
find the exact sum. Compare the estimate of the sum with 
the exact sum. 


59 
+ 482 


Exact sum ————————__» 122] 
Estimate of the sum ————+ [1200 


T108 


86 

— 29 

Exact difference ———————» 57 
Estimate of the difference —+|[60] 


Using the Pages 


@ Have a student read the word problem at the top of page 100. 
Establish that in order to estimate the difference each 
number is rounded so that it has one digit other than zero. 
Have students explain the procedure for rounding each 
number to the nearest one (whole number). 

Ask students to explain the steps for finding the exact 
difference. Compare the estimate of the'difference with the 
exact difference. 


Working Together 


Round to the nearest one. 


sn Za 2 


Round to the nearest tenth. 


2O Soe 3. 4514.5 4. 0.7834 0.8 


Estimate each sum. Estimates may vary. Estimate each difference. 
Then find the exact sum. Then find the exact difference. 


5. 0.87+0.928 1.798 (1.8) 
6. $3.82 + $3.41 + $9.77 $17.00 ($17) 


7/46 = 2.487 2.113 (3) 
8. $0.98 — $0.28 $0.70 (0.70) 


Exercises 


Estimate each sum. Then find the exact sum. Estimates may vary for Ex. 1-3}. 


‘athens 2. 6.48 3. 0.3456 4. 5.26 5. $8.96 
22 6.97 0.45 0.798 4.54 
9.9 (10) 13.45 (13) 0.7956(0.8) 6.058(6) $13.50 ($14) 
6. 0.692 7. 0.2105 8. 4.6 9. 0.4965 10. $4.37 
5.43 0.54 ey 0.73 6.89 
4.178 0.893 2.0 0.2823 0.50 
10.300 (10) (6435 (1.6) [4.3(\5) 1.5088 (1.5) $1.76 ($12) 


Estimate each difference. Then find the exact difference. 
Wal, Ses) We a4 (ho mOLIZ2S6 14. 5.000 NE e25 


Wal 1.0 0.3700 2.987 6.35 
1.8 (2) 3.1 @) 0.5586 (0.5) 2.013 (2) $0.90 ($1) 


16. 6.3 17s O70 18. 8.98 19. 3.1500 7 6.9 
4.0 0.395 3.98 2.3333 2.00 
a.3(a) 0.375 (0.4) 5.00 (5) 0.8167(I) $4.97 ($5) 


Estimate each result. Then find the exact result. 


7A, 609 7 L36a.049 IS) 22. O16. sanse0)( 3) 23m o: GAl a Ont (a) 
24. 49+3.5275+6+5485 25. 7.643 —4.876497666(3)26. 5.5+7.4 12.9 (13) 


19.9125 (a0 
27. $8.14 -— $2.69 Be) 28. $7.03 +$657+$4 29. $6.62 -— $3.20 $3.4Q (84) 
$5.45 ($5) £17.60 (#18) 


Solve by estimating. 
30. A parcel has a mass of 31. Ed bought bread for 


3.7 kg. Another parcel $0.67, milk for $0.84, 
has a mass of 6.5 kg. apples for $1.73, and 


RELATED ACTIVITIES 


e For practice with estimating, have 
students estimate sums for exercises on 
pages 91 and 93 and differences for 
exercises on pages 95 and 97. Then 
have them compare the estimates with 
the exact results. 

@ Write a one-digit whole number, 
such as 3, or a one-place decimal with 
0 ones, such as 0.2, on the board. Tell 
the students that it is an estimate of the 
sum for an addition exercise. Have 
them write and complete an addition 
exercise that would have that number 
as an estimate of the sum. Discuss 
their results. This activity may be 
adapted for subtraction exercises. 


Find the difference in the 
masses of the parcels. 3kg 





Explain that a sum can be estimated in a similar way by 
rounding the decimal addends. Point out that the addends 
are rounded to the nearest tenth since they show O ones. 
Have students explain the steps of rounding the addends, 
estimating the sum, and finding the exact sum. Compare 
the estimate of the sum with the exact sum. 


Working Together: Ex. 1-4 deal with the skill of rounding a 
decimal. This skill is applied in Ex. 5-8. Note that the 
students must decide whether to round the numbers to the 
nearest one or to the nearest tenth. Suggest that they round 
numbers less than one to the nearest tenth. The numbers 
greater than one can be rounded to the nearest whole 
number. Point out that the sums and the differences for 
exercises involving amounts of money written with decimal 
points are estimated in the same way as for exercises 
involving decimals. 


Exercises: For Ex. 1-29, have the students write the estimate of 
the sum (difference) before finding the exact sum 
(difference). Ex. 30 and 31 require only an estimate. 


tomatoes for $0.92. About 
how much did he spend? $5 


Assessment 
Estimates may vary. 
Estimate each sum. Then find the exact sum. 


1.2.93 2. 0.7984 
8.265 0.6 
1.195 (i) 0.13 
1.584 (1.5) 


3. 0.915 + 0.28 + 0.3179 + 0.5 a.01a9 (2.0) 
4. 1.89 + 7.642 + 3.08 + 8.1 ad.7la (al) 


Estimate each difference. Then find the exact difference. 


5. 8.53 6. 0.3027 
6.68 0.1989 
1.35 (2) 0.1038 (0.1) 


Fede 761489 O.O5tt- (08) ) 
$7:6.394 =218 3.594) (3) 


Solve by estimating. 


9. Doug had a board that was 3.8 m long. He cut off a piece 
2.5 m long. How long was the piece that remained? (| m) 
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Pages 102-103 
OBJECTIVE 


Demonstrate competence in rounding 
decimals, in adding and subtracting 
decimals, and in estimating sums and 
differences; solve related word prob- 
lems 


LESSON ACTIVITY 


Before Using the Pages 


¢ Draw the following Magic Square on the board and have the 
students begin to find the sum for each column, row, and 
diagonal. When they notice a pattern for the sums, ask for 
the sum they expect to find. Then add to check. Explain 
that in a Magic Square, the sums for the columns, rows, 







Practice 






Round to the nearest one. 


Uo AS] 2.49 5 i eS2S). |, 4. 12.04 \a 








5. 0.9467 | 







Round to the nearest tenth. 


6..5,624.5.6. 7.021342 3 9 






8.17.45 125 9. 0.643210 & 10! BIS SAC 






Round to the nearest hundredth. 


11. 7.473 7.4712. 1.2498 |.4543. 0.731073 14, 362014 6a15. 1.4005 |.40 







Round to the nearest thousandth. 


16. 4.28574.38617. 0.58600.58618. 1.3702 1.31019. 4.74854.74920. 0.9999 |.000 






Estimate each sum. Then find the exact sum. Estimates may vary. 


















21. 4.607 22. 0.4792 2357 24. 4.36 25. $5.40 

1.69 0.86 43 5.0 7.61 

43 0.9018 1.0 7.932 3.00 

10.597 (i) 3.a410 (4.3) 9.5 6.5 1.98 
17.5 (18) A3.793 (a4) $17.99(618) 






26. 2.972 + 3.18 + 4.035 |0. I87(10) 27. $9.50 + $6.47 $15.97 ($16) 
28. 1.254+3.496+6+7.08 17.83(17) 29. $7+$8.40 + $9.67 $25.07($35) 





Estimate each difference. Then find the exact difference. Estimates may vary 















30. 3.05 31. 56 22, DA SE) VEG 34. $4.74 
1.47 3.4 1. Bay 0.98 3.98 
1.58 (2) a. (3) 1013 (1) 0.1936(0.2) $%0.76()) 






35. 5.932 — 1.7814.151(4) 36. 6.75 — 4.1 4.65(3) 37. $7.52 - $5 $2.52 ($3) 
38. 738-4 3.38(3) 39. 1-0.932 0.068 (0.1) 40. $9- $2.38 $6.69 ($7) 







Add or subtract. 


41. 14.73 + 0.964 15.69442, 4.387 - 2.099 2.a88 43. 532+7+6.41 18.73 

44. 12.024 - 5.83 6194 45. 6+3,06+ Al SENG 46. 16.8-4.298 18.5023 

47. 23.087 — 3.987|9.100 48. 7.43 + 0.6211 8.05// 49. 9806-5 4.806 

50. 150:538 4.2.39538:51,) 2a 3.428 3.573 52. 7.38+2+9.145+9 47525 
53. $3.20-$3 $0.20 54. $9.14 + $7 + $6.32 $204655. $14-—$936 $4.64 

56. $4.72+$6 $10.72 57. $8.05 —- $2.19 $5.86 58. $7.39-$4 $3.39 

































Using the Pages 


@ For Ex. 21-40, ensure that the students write the estimates of 
the sums and the differences before finding the exact 
results. Because the Magic Squares for Ex. 62-67 have 
more than one missing number, suggest that the students 
find a column, row, or diagonal that has only one missing 
number and then find that number first. This procedure may 
be repeated until the Magic Square is completed. 


and diagonals are the same. Then erase the numeral in one 
of the squares and ask the students to suggest how to find 


the missing number. 
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RELATED ACTIVITIES 


Find the Magic Squares. 


e Some students may be able to 


In a Magic Square, the sums for the columns...’ develop Magic Squares and then write 
rows, and diagonals are the same. 


a Magic Square not a Magic Square not a Magic Square 


the Magic Squares with missing deci- 
mals for others to complete. 

e For practice in comparing and 
rounding decimals, state, “‘I am think- 
ing of a two-place decimal. When it is 
rounded to the nearest tenth, it is 4.6. 











Hien PG pet 2) A Si 61ss25 








+ 


Hh Bisset. =P 4 eat les Iss 


























1eSeets 
What may the number be?’’ Have 
plete these Magic Squares. students list the possibilities (4.55, 
4.56, 4.57, . . ., 4.64). 
3:25) 1.5,12.75 63. mics e To practice addition and subtraction 








skills and to reinforce the relationship 
between addition and subtraction, pre- 
pare a work sheet with additions and 
subtractions that have missing digits. 
The number of missing digits and the 





































































































946 number of regroupings may vary to 
0.875 »[L0.: : , provide various levels of difficulty. 
2 loe25l ? The following are some examples. 
\.1a5 0.185 ; 
i Lape4 2) GB) 
OMe 1 
0.375 | at (alae 
(ll Les) 
For each of these, estimate 
the answer. Then find ; j 2. 0.57 le 
the exact answer. . 1 =U | 6 7B] 
68. Mark bought a jacket that was Wy asd oh SS On 4e 1 le 7 
on sale for $7.98. The cost Ss = ssi 3 ea 26 
of the jacket had been $9.98. ee ; 43 a — 
How much did Mark save by = 
buying the jacket on sale? 2.00 (#2) ee See) aes) 
. Sheila bought a dress for 47.08/67 
$9.95, a pair of jeans P Ex 9 
for $8.80, a sweater for sipe) 
$6, and a belt for $2. ! I 3 3. 0 14:9. OF 
How much did she spend? $86.75 (#27) 5.0 3]. 4173) [S| 
+3 TIS] 
(Pree? Shes ae 
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Page 104 
OBJECTIVE 


Decide whether measurements are rea- 
sonable; express an unreasonable 
measurement as a reasonable one by 
changing the position of the decimal 
point and/or the unit of measurement 


Materials 
a ruler marked in centimetres 


Vocabulary 
centimetres, cm 


RELATED ACTIVITIES 


¢ Ask students to write sentences 
using an unreasonable measurement 
which can become a reasonable meas- 
urement by changing the unit of 
measurement or the position of the 
decimal point. Then have other stu- 
dents write the sentences giving rea- 
sonable measurements. 


LESSON ACTIVITY 


Before Using the Page 





Reasonable Measurements 





To decide whether a measurement is reasonable, 
think about the unit of measurement and 
the position of the decimal point. 











If you change the unit, 
» the measurement is reasonable. 
__ Mary walks 1.65 km to school. 






Mary walks 1.65 m to school. 









“ This measurement is unreasonable. os 
If you change the position 
of the decimal point, the 
.. Measurement is reasonable. z 
__ Jim’s height is 137 cm. er 





Jim’s height is 13.7 cm. 





“Think about the unit of . 
;, Measurement and the position 4 
of the decimal point. 






Write each sentence 
giving a reasonable measurement. 







Other answers are possible. 


1. The width of 
the river is 
155 cm (centimetres). !55m 






72. At the equator, the 
temperature at noon 
is about 3.5°C. 35°C 


3. Irma ran 1 km 4. The mass of the 
in 6s. 6min necklace is 45kg.4.5g 


5. The aquarium holds 6. The mass of a quarter 













45 mL of water. 4.5 L is about 500g (grams).5g 
7. An average letter has 8. The boy’s waist 

a mass of 1.5kg. |.5 9 measurement is 58 mm. 58 cm 
9. Joel drinks 0.05 L 10. The mass of an electric 






of milk every day. 0.5 L typewriter is 9.5 g: 9.5kg 








11. The sun is about 
149 000 000 cm 
from Earth. 49 000 OOO km 








PROBLEM 
SOLVING 





Use a similar procedure with the second example. Some 
students may suggest changing the position of the decimal 
point and changing the unit of measurement to give 
LeSdarn 


© Write the following statement on the board. 


‘‘A student in Grade Six is about 1.4 cm tall.’’ 

Ask whether this is a reasonable statement. Display a ruler 
marked in centimetres and ask a stud 
of 1.4 cm. Ask the students to change either the unit of 
measurement or the position of the decimal point so that the 
measurement becomes a reasonable one for the situation. 
This results in two possibilities: 1.4 m and 140 cm. 


Using the Page 


ent to indicate a length 


© Note that different answers may be possible, but there may be 
a preferred way to express the measurement. For example, 
155m, 15 500 cm, and 155 000 mm are reasonable 
measurements for Ex. 1, but 155 m is the preferred way to 
write the measurement. You may wish to discuss the 
Students’ answers after they have completed the exercises, 
to enable them to name the possible choices and to give 
reasons for their choices. 


© Have a student read the information at the top of the page. 


Allow the students a few moments to read the first 
example. Ask if changing the position of the decimal point 
could also result in a reasonable measurement. Establish 
that 1650 m is also a reasonable measurement. 
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Checking Up | mage ibd: 
Write the decimal for each of these. OBJECTIVE 


1. tens | ones] tenths | hundredths 12.08 2, | enhanc Se) Demonstrate an understanding of the 
: ° 8 21240 + 4ala4a 2.1250 concepts and skills presented in this 


unit 








3. one and eight-tenths |.8 4. seven and nine-hundredths 709 
5. eighty-six thousandths 0.086 6. forty-five ten-thousandths O.0045 


RELATED ACTIVITIES 


e For practice with place value, pro- 


Write each of these using words. 














TOG thy) ENS 9. 0.405 1Om22 2002 11. 0.2022 : 2 . 
vide exercises such as the following. 
Write each as a four-place decimal. Write each as a three-place decimal. 7 ones 2 tenths 5 thousandths = 
12. 2.377 8.3770 13. 4.1 4.1000 14. 6.2 6200 15. 7 7.000 thousandths 
1 tenth 3 ten-thousandths = 
Write each as a two-place decimal. Write each as a One-place decimal. ten-thousandths 
16791525) “Sas 0 L7y 7500 fonts 18. 36 36.0 19) 4 000RN® 802 thousandths = tenths 
Use >, <, or = to make true statements. ; Aa? pousandttis 
pines Z = > e Adapt the third activity in Related 
. 2.244 © 2.2444 21. 9.6600 © 9.66 22.5 7.717 77117 Activities on page T7 for decimals. 
List tee greatest to least. List Mies least to greatest. ° Adapt the rules of the peli b 
SPO6s55. G155, GG) 6 HOON SISO ONO! | \ ; 10| 7 a 
23. 6.65, 6.6555, 6, 6.6, 6.665 247, 1-001, 1.0 1.0101, taote1.4 Papale: Sum a page T372,for ; 
game called ‘‘Least Difference’’ in- 
Round to the nearest volving subtraction with decimals. Use 
25. ten. 26. one. 27. tenth. 28. hundredth. 29. thousandth. charts similar to each of the following. 


95.4 95 6.84 7 Wed) (eisye | OF7355) ORT; SH489 S39 


Add. Subtract. 


30. 4.2331 31. 13.4 S 2a OSM SSeOIS4 2) S4.5029 
6.0824 1.7918 | Ses) 6.9 0.2437 
lOrTSiS5 Simei H lis! A.648 44a a.6563 


Find the result. 


35. 9.2 + 3.497 + 2.0414.73736. 13.17 — 11.208 1.968 37. 3.94 + 6.1238 10.0633 
35m) LOGOS mili) 2 ei Gch 08s 92h 92a leet 405i 0.61 1 C2687 
41. 5.0008 + 1.99 + 3 9.9908 42. 7.04 — 6.9981 0.041943, 100 - 0.732 99.a68 


. $9 + $4.95 + $1.459154045. $565.72 — $477388.7046. $29 — $11.45 $17.55 
six and seventy-six hundredths 

fifty-five and three-tenths 105 
four hundred five-thousandths 

twenty-two and two thousand two ten-thousandths 

two thousand twenty-two ten-thousandths 


Related 
Pages 


T 90-T 93 
T 90-T 93 











Comments 


If students have difficulty writing or comparing decimals, 
provide more practice with models, place-value charts, and 
number lines. Encourage the students to draw a place-value 
chart or a number line for assistance when they have difficulties 
with decimals. 

Remind the students that they can estimate the results for Ex. 
35-46 and use the estimates as a check. Also they can use 
addition to check subtraction exercises. 






Skills Exercises 








Write decimals 

Write word names for decimals 

Show a number as a four-place 
decimal, as a three-place 
decimal, as a two-place 
decimal, and as a one-place 


































decimal 12-19 T 94-T 95 
Compare decimals 20-22 T 94-T95 
Order decimals U3, HE T 96 










25-29 
30731 
357. 
38, 41, 44 
32-34, 36, 
40, 42 


Round decimals T 106-T 107 


Add decimals 








T98-T 99 
T 100-T 101 







Add decimals and whole numbers 
Subtract decimals 





T 102-T 103 









Subtract decimals and 
whole numbers 







39, 43, 
45, 46 





T 104-T 105 
T113 


Unit 6 Overview 


Measurement 
This unit explores three types of measurement — length, area, 
and volume — in terms of metric units. The first lesson directs 


attention to selecting appropriate units of length in a variety of 
situations. Perimeter is first established as the total length of the 
sides of a polygon, and then the specialized techniques are 
developed for finding perimeters of rectangles, squares, and 
regular polygons. The topic of area is approached by counting 
Square units and parts of square units which are contained in 
polygons. The rule for finding the area of a rectangle is 
developed and applied, not only to rectangles but also to 
polygons which may be divided into rectangles. Finding the area 
of a parallelogram involves a slide of a triangular portion from 
one side to another to form a rectangle, followed by application 
of the rule for finding the area of a rectangle. The method for 
finding the area of a triangle is derived from the one for a 
parallelogram by noting that a triangle is one-half of a 
parallelogram with the same base and the same height. The topic 
of volume is introduced by counting the cubes in various regular 
and irregular structures. Finding the volume of a rectangular 
prism is approached first through multiplying the number of 
cubes in one layer and the number of layers, and then through 
multiplying the area of the base and the height. The lesson in 
problem solving introduces the use of a tree diagram to find the 
number of possibilities when several combinations of items are 
made. 


Prerequisite Skills 


© add whole numbers 

add decimal tenths 

measure line segments to the nearest centimetre 
multiply whole numbers 

write a multiplication sentence for an array 


Unit Outcomes 


® estimate and measure length in millimetres, in centimetres, in 
decimetres, and in metres 

© choose the preferred unit of length from millimetre, centime- 
tre, decimetre, metre, kilometre 

© use addition to find the perimeter of a shape 

® measure the sides of a shape to the nearest centimetre and find 
the perimeter 

® use multiplication and addition to find the perimeter of a 
rectangle 

© use multiplication to find the perimeter of a regular polygon 

(square, pentagon, hexagon, octagon, decagon) 

find the area in square centimetres by counting whole square 

centimetres and parts of square centimetres 

® use multiplication to find the area of a rectangle and of a 
Square 

® use multiplication and addition to find the area of a shape that 
can be divided into rectangles and squares 

® use multiplication and division to find the area of a triangle 

© find volume in cubic centimetres by counting 

® find the volume of a rectangular prism in cubic centimetres by 
multiplying the number of centimetre cubes in one layer and 
the number of layers 
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e find the volume of a rectangular prism by multiplying the area 
of the base and the height 

¢ solve word problems involving measurements 

© use a tree diagram to find the number of possibilities 


Background 


The metric system was introduced in France in the latter part 
of the eighteenth century by a committee which was formed to 
develop a rational system of measurement. As a result, the 
metre, litre, and kilogram were created as standard units. Since 
then, more and more countries have adopted the system and, in 
1960, agreements were reached concerning the various units and 
their symbols. It has been called the International System of 
Units, or SI (from the French name, Le Systeme International 
d’Unités). 

Prior to the adoption of the metric system, most measurement 
systems lacked rational structure. Units of measurement were 
often developed from parts of the body, such as the hand and the 
foot, and varied according to local customs and adaptations. 
Conversions from one unit to another involved such diverse 
factors as 2, 3, 4, 54, 12, 16, and 5280. The metric system, on 
the other hand, is based on the simple and logical decimal 
system, the same as our base-ten numeration system. Units are 
related by factors such as 10, 100, and 1000, and conversion is 
easily accomplished from one unit to another by multiplication 
and division. Computation is, therefore, much easier with metric 
measures. Furthermore, the units for length, capacity, and mass 
are themselves related. 

The metre is the base unit of length. All other units of length 
are derived by multiplying one metre by a power of ten. Prefixes 
added to the word ‘‘metre’’ indicate which power of ten is the 
multiplier. For some types of measurement many different terms 
are used, while in others only a few are commonly used. The 
usual prefixes are shown in the chart at 
the right. For linear measure, the most 
common units are kilometre (km), 
metre (m), centimetre (cm), and mil- 
limetre (mm). Metric units for area are 
derived from linear units. A square 
with sides 1 cm long encloses an area 
of 1 square centimetre (1 cm’). Other 
common units for area are the square 
metre (m?) and the square kilometre 
(km?). The most common metric units for volume are the cubic 
metre (m) and the cubic centimetre (cm*), although the 
structure of the metric system makes others possible. 

In Starting Points in Mathematics 5 the terms length and 
width are used to name the longer and the shorter sides of 
rectangles, but in this book the terms base and height are used. 
The two sets of terms are synonymous, but the latter is better at 
this stage because the areas of parallelograms and triangles are to 
be found. The height in these cases is measured perpendicular to 
the base, and this permits the rule for finding the area of a 
rectangle to be used and adapted since the sides of a rectangle 
are perpendicular to the base. 

There is no direct relationship between perimeter and area. 
This can be discovered by students using a geoboard and 
geopaper. For example, in forming different rectangular shapes 
that have a perimeter of 16 cm, students can discover that the 
Square has the greatest area (A). But for rectangular shapes 
having a given area, the square has the least perimeter (B). 








A [Tengih_[~ Width [Perimeter 


B 











Teaching Strategies 


For the first lesson in this unit, it may be advisable to organize 
the class into small groups because some of the exercises require 
the students to move about the classroom. It may also be 
desirable for each student to have a partner for this lesson and for 
some of the activities suggested for other lessons. Later lessons 
in the unit do not involve moving about the classroom to 
complete the exercises. 

In connection with the topic of perimeter it is important that 
students associate a literal meaning to the term: peri means 
around, meter means to measure. The perimeter of any polygon 
may be found by measuring around it, or, in other words, by 
adding the measures of all the sides. For special kinds of 
polygons, such as rectangles, squares, and regular polygons, 
shorter methods may be used. The perimeters of squares and 
other regular polygons may be found by multiplying the length 
of one side by the number of sides. The following rule applies 
only to rectangles. 

Perimeter = (2 X base) + (2 X height) 

In this unit, measurement is applied to one-dimensional, 
two-dimensional, and three-dimensional shapes, and students 
should be helped to associate with them the appropriate units of 
measurement and the ways of writing the symbols. For 
one-dimensional shapes (line segments), the most common units 
of length are represented by the symbols km, m, cm, and mm; 
for two-dimensional shapes (plane figures), the most common 
square units are represented by the symbols km?, m?, and cm’; 
and for three-dimensional shapes (solids), the most common 
cubic units are represented by the symbols m? and cm. It may 
be helpful to point out to students that the exponent 2, as in m?® 
and cm’, relates to the two dimensions used in finding area, and 
that the exponent 3, as in m® and cm?, relates to the three 
dimensions used in finding volume. 

On page 115 there are three starred exercises dealing with area 
in which the students are challenged to find one of the two 
dimensions. Before assigning these exercises it may be desirable 
to review briefly the inverse relationship between multiplication 
and division, as shown. 

factor factor product product factor factor 
In Kove: = 63 Snes ea 0 
In the lesson on page 118, the formula for finding the area of a 
triangle is developed. 
base X height 
Atea = 
2 
This may be the first occasion where students see a denominator 
used in an expression to denote division. Prior to this lesson it 
would be wise to spend a few minutes discussing this notation. 
Students should have no difficulty explaining, for instance, that 
4 represents 1 object divided into 2 equal parts, and that 4 
represents 1 object divided into 4 equal parts. Then they may be 


led to see that *%* can represent 24 objects divided into 2 equal 
groups, for which 24 + 2 has the same meaning. With this 
background, they may be asked to interpret such expressions as 
6 xX 4and15 x 20, which are similar to the type encountered in 

2 es 
the formula for finding the area of a triangle. 

For the exercises on pages 122 and 123, the students must 
visualize the cubes that are hidden in the structures. Most 
students will respond well to this feature and will probably enjoy 
the Related Activities suggested for this lesson. 

Results of the Checking Up lesson for this unit should be 
examined to detect any errors, misconceptions, and misuses of 
the various units of measurement. Appropriate reteaching and 
additional work should be arranged. The exercises of Checking 
Skills on page 133 should be used to assess the students’ 
strengths in the four basic operations and to diagnose specific 
weaknesses that they may have. Selected review and practice 
should be provided before the students begin multiplying and 
dividing decimals in Unit 7. 





Materials 


metre sticks and objects for measuring length; a ruler marked in 
centimetres and millimetres and an unmarked straight edge for 
each student 

a trundle wheel (optional) 

a ruler marked in centimetres and decimetres 

plastic drinking straws and string or pipe cleaners, or cardboard 
strips and pronged paper fasteners 

copies of page T 395 

a regular pentagon and a regular hexagon prepared from straws 
or cardboard strips 

copies of page T 396, crayons, and scissors for each student 

a large sheet of square grid paper (optional) 

tracing paper (optional) 

a rectangular card such as a birthday card 

cutouts of parallelograms, a display grid (optional) 

centimetre cubes or other cubes; a few prisms (copies of the 
patterns of prisms on pages T 386-T 388 can be used to make 
models) 

a rectangular prism or a small box 

a rectangular shape cut from a blank sheet of paper 


Vocabulary 
kilometre, km area 
metre, m square millimetre, mm? 


square centimetre, cm? 
square decimetre, dm? 
square metre, m? 

square kilometre, km? 


decimetre, dm 
centimetre, cm 
millimetre, mm 
to the nearest unit 


line segment diagonal 

perimeter parallelogram 
polygon dimensions 

triangle triangular 
quadrilateral volume 

pentagon cubic centimetre, cm? 
hexagon cubic decimetre, dm? 


height, base cubic metre, m? 


regular polygon surface area 
rectangle face 

square solid 

octagon rectangular prism 
decagon tree diagram 


T115 


Pages 106-107 
LESSON OUTCOME 


Estimate and measure length in mil- 
limetres, in centimetres, in decimetres, 
and in metres; choose the preferred 
unit of length from millimetre, centi- 
metre, decimetre, metre, kilometre 


Materials 

metre sticks and objects for measuring 
length; a ruler marked in centimetres 
and millimetres and an unmarked 
straight edge for each student; a 
trundle wheel (optional) bese uw 
Vocabulary 

kilometre, km, metre, m, decimetre, 
dm, centimetre, cm, millimetre, mm, 
to the nearest unit, line segment 


6 MEASUREMENT 


Measuring and Estimating Length 


To measure greater lengths, you can use the kilometre. 


9 times around a baseball! diamond in a stadium is about 1 km. 


Background 

At this time, the students are involved 
in choosing appropriate units of length 
and in measuring objects. The rela- 
tionships among the units of length, 
for example, 1m 100 cm, are 
developed in Unit 8. 


1. 


. the height of a 


basketball hoop Metres 


the distance you 
ride on a bicycle kilometres 


Working Together 


Tell whether you would use millimetres, centimetres, 
decimetres, metres, or kilometres to measure each of these. 


2. the thickness of a spoke 


; ‘ imetres 
in a bicycle wheel millime 


the length of a 
badminton racket 


4. : 
decimetres or 


centimetres 


Complete the chart. Choose a unit of 


measurement. 


Estimate to the nearest 


unit. Then measure to the nearest unit, ANSwers will vary. 


Unit 





the length of your classroom 


D 


? 2 





6. the height of your desk 


? 


? 





106 


LESSON ACTIVITY 


Before Using the Pages 


e Display a metre stick. Have students identify it and describe 
its use. Ask them to suggest lengths that are about 1 m, for 
example, the distance from a doorknob to the floor. Have 
students measure the suggested lengths. Ask them to 
estimate a length to the nearest metre and then to measure 
the length, for example, the length of the chalkboard or the 
width of the hall. 

Discuss that the metre is not a suitable unit for measuring 
lengths such as the height of a shoe box and the length of a 
shoelace. Lead the students to suggest the centimetre as an 
appropriate unit of length. Have them note the centimetre 
marks on their own centimetre rulers and state the length of 
their rulers in centimetres. Point out that the ruler must be 
aligned carefully with an object for which the length is 
being measured. (Some rulers show a mark for 0 cm; others 
do not, but the end of the scale is clearly marked.) 
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Ask students to suggest lengths that are about 1 cm, for 
example, the width of a paper clip, and then to check by 
measuring. 

If possible, have students name other units of length such 
as the kilometre, the decimetre, and the millimetre. They 
will likely recall encountering such units in word problems 
of previous units. 


Using the Pages 


¢ The photograph enables students to associate lengths of 1 m, 
1 dm, | cm, and 1 mm with familiar objects. Ask students 
to identify the objects shown and to describe the indicated 
lengths. For example, the handle of the table tennis paddle 
has a length of 1 dm. Have them note the millimetre marks 
on their rulers and the decimetre marks on a metre stick. 
Draw attention to the symbols for the units of measure- 
ment. Write each symbol on the board, have students write 
the words, and correct the spelling as required. Have a 
student read the statements below the photograph. Ask 


Exercises 


Choose a unit of measurement for each. 


1. the distance you would 2. the width of 3. the distance 
travel to a nearby city kilometres your hand centimetres across a pond metres 


Complete the chart. Choose a 
unit of measurement. Estimate. 
Then measure to the nearest unit. Answers will vary 


RELATED ACTIVITIES 


e Have students work together to list 
items having lengths of 1 mm, | cm, 
1 dm, 1 m, and 1 km. Ask them to 
illustrate some of the items on the list. 
Display the pictures for reference. 

e Have students list familiar lengths 
such as the height of a bottle of paint or 
the length of the hall. Ask them to 





Object Unit Estimate Nieasurement write an estimate for each length and 





./your height ? ? 


then to measure the length. A trundle 





.|the length of 


2 ? 
your arm . 


wheel is useful, for example, for 
measuring the length of the hall. 





.|the length of your 
shortest finger 


Display the list to enable the students 
to refer to it frequently. 





.|the length of 
your pencil 


e For practice in estimating and 





.|the width of 
your classroom 


measuring lengths, have students play 
the following game in pairs. The first 





. |the height 
of your chair 


player names a length such as the 
thickness of a book or the height of a 





.|the distance from 
your desk to the door 


chair. The other player names a unit of 
measurement and estimates the length 





11. |the width of 
your ruler 


to the nearest unit. Both players 
measure the length to the nearest unit 





12. |the height of 
the chalkboard 


and find the difference between the 
estimate and the measurement. The 





13. |the length of a 
page in this book 


first player scores one point for each 
unit in the difference. For the next 





14. |Ithe thickness 
of this book 














round and each successive round, 








15. Choose five items and complete a 
similar chart for these five items. Answers will vary 


For each of these lengths, use a straight edge to 
draw a line segment that you estimate has that 


players reverse their roles. Thus, each 
player has several turns as “‘first 
player’’. The player who first scores 
25 points is the winner. 


length. Then measure the line segment to check. Answers will vary 


16. 5cm 17. 1 dm 18. 7mm Ws 2 ian 





students to suggest other lengths that would be measured in 
kilometres. They may recall from the lesson on pages 2 and 
3 that the distance from the earth to the sun is given in 
kilometres. 


Working Together: Ask students to explain their answers for 


Ex. 1-4. For Ex. 5 and 6, emphasize that an estimate is a 
carefully considered opinion, not a haphazard guess. 
However, explain that the estimate and the measurement 
will probably not be the same, but will be close. It may be 
necessary to review the meaning of the phrase “‘to the 
nearest unit’’. Remind the students to include the unit of 
measurement with the estimate and with the measurement. 


Exercises: Provide the students with equipment for measuring in 


metres, in decimetres, in centimetres, and in millimetres. 
Before they begin, discuss the directions for each group of 
exercises, particularly for Ex. 16-20. Remind the students 
of the meaning of the term line segment. Draw a line 
segment on the board and have students note the end points. 


enn 


Discuss that an unmarked straight edge, such as the edge of 
a card, is used to draw line segments. Then, a ruler is used 
to measure their lengths. 


Assessment 


For each of these, choose a unit of measurement. Estimate. Then 
measure to the nearest unit. 


1. the width of your desk Answers will vary. 
2. the length of your eraser 
For each of these lengths, use a straight edge to draw a line 


segment that you estimate has that length. Then measure the line 
segment to check. 


3. 6cm 4. 9mm ee Sram 


6 cm 
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Pages 108-109 
LESSON OUTCOME 


Use addition to find the perimeter of a 
shape; measure the sides of a shape to 
the nearest centimetre and find the 
perimeter; solve related word problems 


Materials 

a ruler marked in centimetres and 
decimetres and an unmarked straight 
edge for each student; plastic drinking 
straws and string, or cardboard strips 
and pronged paper fasteners 


Vocabulary 
perimeter, polygon, triangle, quad- 
rilateral, pentagon, hexagon 


Prerequisite Skills 

Add whole numbers; add decimal 
tenths; measure line segments to the 
nearest centimetre 


Checking Prerequisite Skills 
Add. 


1. 17 + 29 + 38 + 147 Q3! 

ZoLnOe2i yy aeae 829 wea t 

So 8D ee Tere tO 
26. / 

Use an unmarked straight edge to draw 

a line segment. 


4. Measure the length of the line 


segment to the nearest centimetre. 
Nswers will vary. 


LESSON ACTIVITY 


Before Using the Pages 


e Have the students help to prepare one or both of the following 


materials. 


1. plastic drinking straws cut to various lengths and string 
or pipe cleaners for joining the straws 

2. cardboard strips cut to various lengths with a hole 
punched in both ends of each strip and pronged paper 


fasteners for joining the strips 


Have the students work individually or in small groups, 






Finding Perimeter 







Walter ran around the park. 
How far did he run? 






Add the lengths of the five sides. 


65 
48 
28 
20 
25 
186 
Walter ran 186 m around the park. 

















~ The distance around «...... MA 
the park is the perimeter. | 








Working Together 





Find the perimeter of each shape. 
1. \8: Sem 


1.5dm 










Measure to the nearest centimetre. 
Then find the perimeter. 







3. I4oem 






Answers will vary for Ex.5 and 6 
5. the top of your desk 6. the cover of this book 










108 






shape, that is, to find the distance around the shape. Ask 
several students to explain the procedure they used. 


Using the Pages 


© Have the students read the word problem at the top of page 
108 silently. Ask what word describes the distance around a 
shape. Note the spelling of the word perimeter. Have them 
trace the perimeter of the park in the illustration with one 
finger, discussing that they must end at the point where 
they started. Note that the shape is a polygon because the 
sides are represented by line segments. Ask what name 
describes the polygon (pentagon). Point out that the length 


joining from three to six straws (strips) to form a closed 
shape. Introduce the term polygon to describe shapes 
having three or more sides, noting that the sides suggest 
line segments. (The prefix ‘‘poly’’ is from the Greek word 
for ‘“‘many’’, and ‘‘gon’’ means ‘‘angles’’.) Elicit the 
following names from the students to describe shapes that 
they have made: triangle (3 sides); quadrilateral (4 sides); 
pentagon (5 sides); and hexagon (6 sides). Ask the students 
to find the total length of straws (strips) used to form each 
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of each side is expressed in the same unit of length (me- 
tres). Ask a student to explain how the perimeter of a shape 
is found if the length of each side is known. Review that the 
order of adding several numbers does not affect the sum. 


Working Together: Some students may not realize that the 


length of one of the sides in Ex. 2 is not provided, and will 
suggest that the perimeter is 24 cm, not 27 cm. Lead the 
students to discover why 24 cm is not the correct perimeter. 


Exercises 


Find the perimeter of each. 
lacm 





|| 
1. ae 2. 
2dm 
5 dm 3cm 
5 
3cm 


Measure to the nearest centimetre. 
Then find the perimeter. 


4. |8cm 5. 
a0cm 


Find the perimeter of each of these. 


7. a hexagon with sides 3 cm, 
Scie 4G Chie cm, 4cm |8cm 


9. a polygon with sides 
12m, 5m, 10m, 5m 3am 


11. a quadrilateral with sides 
5cm, 9cm, 8em, 2cm Q4cm 


13. a pentagon with sides 5.4 m, 
‘8.2m, 6.1m, 7.3m, 89m 35.9m 


Solve. 


15. The sides of the yard at 
Lakeview School are 243 m, 
118m, 137m, and 96m. What 
is the perimeter of the yard? 594m 





. a polygon with sides 14 m, 


15m, 26m, 21m, 12m 88m 


. a triangle with sides 


15mm, 15mm, 15mm 45mm 


. a triangle with sides 


7.1dm, 9.3dm, 5.2dm Q\.6dadm 


. a polygon with sides 6.3 m, 


WAY ian, (ov) ape “Se2 nn) <2 Wont 


. The sides of a park are 


Ov2sam, 92a ine4. 6:5 1m, 
and 42.0m. How long is 
the fence around the park? &87.9m 


RELATED ACTIVITIES 


e Prepare cards showing irregular 
polygons. Have students measure the 
sides to the nearest centimetre or to the 
nearest millimetre and find the perime- 
ter of each. 

e For several items such as the top of a 
table or the schoolyard, have the 
students choose a unit of length, 
measure, and find the perimeter. 

e Ask each student to cut a piece of 
string that is 1 m long and to write 
her/his name on a piece of tape 
attached to the string. This string may 
be used to find the perimeter to the 
nearest metre of rooms at home. 

e Students can use string to find the 
perimeter of a curved object, for 
example, a jar, by marking the length 
of string required to go around the 
object. Then the length of string can be 
measured, using a metre stick or a 
centimetre ruler. 

e Provide students with copies of page 
T395. Have them use a straight edge 
to join dots and form a polygon. Have 
them exchange sheets, measure the 
sides, and find the perimeter of the 
polygon. 

e Ask students to prepare shapes as 
described in Before Using the Pages. 


Use a straight edge. Draw polygons 
you estimate to have these perimeters. 
Then measure to check. Answers will vary 


17. 8cm 18. 15cm Uc 2 ean 





Discuss different ways for finding the length of the un- 
marked side. They cannot measure the side in decimetres, 
but they can use a ruler to discover that this side matches a 
side marked 3 dm. Other students may suggest the use of 
addition and subtraction: 7.5 — (3 + 1.5). Still others may 
realize that the unknown length need not be found at all, 
because the lengths of the three sides that are parallel to the 
longest side must have a sum of 7.5 (dm). Have the stu- 
dents use their centimetre rulers for Ex. 3-6. 


Exercises: Remind the students to show the unit of length in 
stating the perimeter for each exercise. Note that the 
lengths for some of the sides in Ex. 2 and 3 are not pro- 
vided. For Ex. 17-20, point out that an unmarked straight 
edge is to be used to draw the polygons. Then, a ruler is to 
be used to measure the sides. Explain that it is not likely 
that the perimeters of their polygons will be identical to the 
perimeters given, but they should be close. 


Display the shapes as mobiles and 
attach a card to each shape to indicate 
its name and its perimeter. 


Assessment 


Measure to the nearest centimetre. 
Then find the perimeter. Find the perimeter. 


t., boceun oh. au m 
4m 


2m 


3. a triangle with sides 


15 mm, 27 mm, and 
34 mm 76 mm 


Solve. 


4. The sides of a plot of land are 70 m, 125 m, 70 m, 45 m, 
35 m, and 45 m long. What is the perimeter of the plot? 
340 m 
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Pages 110-111 
LESSON OUTCOME 


Use multiplication and addition to find 


Using a Rule to Find Perimeter 


Stacey's poster is 61 cm 





by 46cm. What length 
of wood does she need 
to frame her poster? 


the perimeter of a rectangle; use 
multiplication to find the perimeter of 
a regular polygon (square, pentagon, 
hexagon, octagon, decagon); solve 
related word problems 


Materials 

an unmarked straight edge and a ruler 
marked in centimetres for each stu- 
dent, copies of page T395, metre 
sticks (optional), a regular pentagon 
and a regular hexagon prepared from 
straws or cardboard strips 


For a rectangle: 7 


= (261) + (2 
= 122 +92 
= 214 
Stacey needs a piece of 
Vocabulary that is 214 em long. 
height, base, regular polygon, rec- 
tangle, square, octagon, decagon - 
Working Together 
Prerequisite Skills 
Add whole numbers; multiply whole 
numbers 


Complete the chart 


i_of sides 

Checking Prerequisite Skills | square ‘hy ape 
Add. pentagon | 
1. 98 + 46 144 
2. 34 + 22 56 

t For each, give the rule 
Multiply. for finding the perimeter. 
3.4~x 48 19a Then find the perimeter. 
4.8 x 19 |I5a 5. a rectangle having 


a base of 4dm and 
a height of 2dm 


Parimeter=(a X base) 


110 +(QX height) 
JAdm 


LESSON ACTIVITY 


Before Using the Pages 


e Ask students to name objects in the classroom for which the 
shapes suggest rectangles and squares, for example, the 
chalkboard, a book, the door, a ceiling tile, and a piece of 
paper. Have them identify sides that are the same and note 
that the angles suggest a “‘square corner’. Emphasize that 
the four sides of a square have the same length, but for a 
rectangle, pairs of opposite sides have the same length. 
You may wish to have students use metre sticks to measure 
some of the objects named and find the perimeter. Discuss 
whether it is necessary to measure all the sides of a shape. 


Using the Pages 


e Direct the students’ attention to the photograph at the top of 
page 110 and ask what name describes the shape of the 
poster. Have a student read the word problem. Discuss that 
it is necessary to find the perimeter of the poster to solve the 


T120 


Perimeter = (2 < base) + (2 


for regular polygons? 


Add the lengths of the four sides. 


x height) 
x 46) 


wood 


For a regular polygon, all sides 
shave the same length and all 
angles have the same measurement. © 


Rule for 
perimeter 
4 = side 


Length of 
each side 
ae 


arr a ee ae 





7. a triangle 
having 4 side having sides of 
of 5cm 9m, 7m, and 3m 


Perimeter=U4 Xside Perimeter=side+ side +side 
a0 cm I9m 


6. a square 





problem. Refer to the photograph again and ask whether 
Stacey must measure the four sides to find the perimeter. 
Refer to the diagram of the poster to emphasize that only 
two measurements are required: the height and the base. 
Discuss that the first method for finding the perimeter 
shows the sum of the four lengths. Ask a student to explain 
the second method which shows the use of multiplication 
before the use of addition. Then ask whether addition is 
necessary for finding the perimeter of a square. 


Working Together: Review that a polygon may have three or 


more sides. Then draw attention to the term regular 
polygon and discuss its meaning. To emphasize the 
concept, display a regular pentagon and a regular hexagon 
prepared from one of the materials described on page T 118 
in Before Using the Pages. Ask how the perimeter of a 
regular polygon can be found without using addition. As 
the students complete these exercises, remind them to write 
the unit of length when stating the perimeter. Note that the 
term octagon is introduced in Ex. 4. Ask why multiplica- 
tion cannot be used for completing Ex. 7. 


RELATED ACTIVITIES 


Exercises e Provide each student with a copy of 
pages T 383-1385. Ask the students 
Lee Oe Ewa SUNN SENEEE GrEnnereneers to find the perimeter of each shape by 
oe * 2 al Regular Length of ; ; i 
mm 7 80 km measuring as few sides as possible. 
PA each side : 

A copa Wan Ask them to record the perimeter and 
oe to indicate the number of sides that 
: | octagon 

Se perens were measured. Note that one of the 
< =o f . . 
~gen shapes on page T385 is a circle. 
aaa ee teem Challenge the students to find the 
Lectagon_| : : 
a ee | perimeter of the circle. Some may 
T aonek™ suggest matching a string with the 
@) 
8. a triangle having sides of 9. a square, perimeter of the circle and then 
64mm, 27mm, and 61 mm Samm sides 15m 60m measuring the length of the string. 


Find the perimeter, 


“a 








: | pentagon 








10. a rectangle, 11. a square, e To reinforce the names of polygons, 
11.dm by 35dm 9&dm sides 432m 178m prepare cards similar to the following 
12. a rectangle, for the game ‘‘Concentration’’ de- 
base 1 km, height 5km !& km scribed on page T379. The shapes on 
13. a regular pentagon, < 
anil esi paver nian Tha eengranter pages T383-T385 may be used to 
om ot 2 perimeter, the first prepare the cards. 


shape or the second shape? 
Use a straight edge. Draw Foe second shape ' 


polygons you estimate to has 
have these perimeters. Pes ote tee ee 


Then measure to check. Answers will vary es octagon 


7 








ce & es e 
14. a square with a ae } 

; e 
perimeter of 25 com cB 
i 


Ages 
15. 3 different rectangles, 
each with a perimeter é 
of 24cm e Have students use rubber bands and 
geoboards, or copies of page T395. 
Ask them to show several rectangles 
having a given perimeter, for example, 

16 units. 

. A gymnastics mat is 61 cm e Have the students work in pairs 
wide and 152m Jong. What using rubber bands and geoboards, or 
is its perimeter? 46cm \ copies of page T395. One student 

shows two polygons and the other 

determines which polygon has the 
greater perimeter. 


7. ae 





Solve. 


16. A gym floor is 32m long 
and 18m wide. What 
is its perimeter? !00m 








Exercises: Draw attention to Ex. 5. Lead the students to suggest Assessment 
the number of sides in a decagon by relating the name to the Find the perimeter. 
word ‘‘decimal’’. Provide each student with a straight edge 1, 34m 


and a ruler marked in centimetres for Ex. 14 and 15. 
Encourage them to attempt to draw shapes having 


i ; : : 6m 

perimeters close to the given perimeters, but point out that 

they are not expected to draw shapes with exactly those 

perimeters. For Ex. 15, point out that many rectangles can Lem 

have é i Be os 24 fis Pikes the uene te aa Bis ohare! BY treceaipiet 

Ex. 16 an with concluding statements and to include ies BE BAG. cms 3 km by 5km 16 km 

the units of measurement. 

4. a regular octagon, 5. a regular pentagon, 

Try This: To help in solving these exercises, have the students sides 8m ©4m Shain hein 


wrap string around corresponding nails on geoboards or 
draw the shapes on copies of page T 395. Encourage them 
to explain their answers in terms of the distance between 
adjacent dots. The diagonal line segment between two 
adjacent dots is longer than the horizontal line segment or 
the vertical line segment between two adjacent dots. Ex. 2 
is more challenging than Ex. 1 because the perimeters are 


nearly equal. 


Solve. 
6. A photograph is 45 cm by 29 cm. What length of wood is 
needed to frame the photograph? I48 cm 


T 121 


Pages 112-113 
ose 
LESSON OUTCOME Counting to Find the Area 


Find the area in square centimetres by diel Mieke Ess), ae SEUSS RS HET 
: : The side of each square is 1 cm long. . one square centimetre; 
counting whole square centimetres and 2 Hoe 


‘ The area of each square is 1 cm?. , ae 
parts of square centimetres 
_|Two halves of a square centimetre y 4 
Materials lee: locas ie 
a copy of page T 396, a straight edge, One-half of 2 cm? equals 1 cm?. us 


and a crayon for each student; a large a 























sheet of square grid paper (optional); 
tracing paper (optional) “When one side of a shape is diagonal on the grid, - 





finding a rectangle for that diagonal can 
Thelp you find the area of the shape. | 


me 








Vocabulary 
area, Square centimetre, cm’, square For this shape, the area of this part is 
metre, m?, diagonal half of 6 cm?, or 3cm?. 























r 


The area of the whole shape 
onl ra 


Working Together 








+ 














tt ——+—— a! 
Trin the area of each shape in square centimetres. 




































































LESSON ACTIVITY Have the students color inside 16 squares to form a large 
square (B). Ask them to fold the square in half to obtain 
Before Using the Pages two triangles and to determine the number of squares in 


each half. Ask how this number is determined. Repeat this 
procedure for a rectangle having dimensions of 2 cm and 
4 cm. 


@ Give the students copies of page T 396. Have them color parts 
of the grid to show polygons having boundaries that follow 
the grid lines (A). Encourage them to draw polygons other 
than rectangles and squares. For each polygon, have them 


state the number of squares colored. Have several students Using the Pages 


show and explain their work to the other students. You may e Have a student read the title at the top of page 112 and the first 
wish to have them copy their shapes on a larger sheet of two statements below the title. Ask what is meant by the 
grid paper for discussion. term area. Note that the grid lines-on the page form 
centimetre squares. Discuss that a square 1 cm by | cm has 

A B an area of one square centimetre which is written 1 cm’. 


Relate the numeral 2 in cm? to the fact that a square has two 
dimensions: length and width. Discuss the diagrams 
showing two halves of a square centimetre and one-half of 
2 cm. Review the term diagonal to describe the sides of a 
shape that do not follow grid lines. For the polygon shown, 
ask how many sides there are (5), how many sides follow 
grid lines (4), and how many sides are diagonal on the grid 





T122 


RELATED ACTIVITIES 


e Have the students use decimetre 
squares prepared from copies of page 
T 392 to find the areas of surfaces in 
sae 5 ue the classroom. Ask them to cover a 
lem? surface with the squares and then to 
count the squares to find the area in 
square decimetres. 
e Have students trace around various 
objects, such as their hands, on copies 
of page T396 and then find the 
approximate area that is covered. 
@ Provide copies of page T395 or 
T 396 for students to outline and color 
different shapes having the same area, 
for example, 16 cm’. 
e To explore the concept presented in 
the Problem Solving feature, name an 
area, such as 10 cm’, as a lower limit 
and name another area, such as 
24 cm?, as an upper limit. Provide 
copies of page T396 and ask the 
students to draw three shapes having 
an area that is between these two 
limits. 
e Have the students draw as many 
different shapes as possible, formed by 
joining five squares so that every 
square shares at least one side with 


How many squares are covered another square. Three examples are 
or partly covered by the pond? Q3 shown. 


CoOL FA Ere 


Exercises 


Find the area of each shape in square centimetres. 
























































This shows a small pond. 
Each square represents 1 m?. 


1. How many squares are completely 
covered by the pond? 9 





. The area of the pond is 
between m? and =. m2. 9m? and A3m?2 


How would you estimate = 
the area of Answers PROBLEM 
SOLVING 


Use grid paper. 
Answers will vary 
9. Draw 3 shapes that the pond? will vary 


have an area of 4cm?. 





(1). Have the students focus on the polygon for which a Exercises: Ex. 6 and 8 are starred because they involve 


triangular region is grey, and ask them to picture the 
rectangle for which this triangular region represents 


one-half. This wiil help them to understand why the grey 


region has an area of 3 cm’. Once this is found, students 
can count the centimetre squares that remain, to arrive at an 
area of 12 cm’. Summarize that perimeter refers to the 
distance around a shape and involves a unit of length such 
as centimetres. In contrast, area refers to the number of 
identical squares covered by a shape, and thus involves a 
unit such as square centimetres. 


Working Together: Some students will develop a method of 


their own for counting squares and parts of squares. Others 
will need to be advised to concentrate first on each side that 
is diagonal on the grid, picturing the related rectangles for 
each, determining the area for each of those regions, and 
adding the whole squares that remain. Because there are 
different ways for finding the areas, it is important to 
discuss the procedures used. Point out that the dots in Ex. 4 
suggest squares that have an area of 1 cm’. 


subtraction as well as addition to find the area. Provide 
each student with a copy of page T396 and a straight edge 
for Ex. 9. Encourage them to draw shapes with sides 
diagonal on the grid. Later, have them compare their results 
to note different shapes that have an area of 4 cm?. 


Problem Solving: The answer to Ex. 1 provides the lower limit 


for the area of the pond. The answer to Ex. 2 provides the 
upper limit for the area of the pond. Ex. 3 establishes that 
the exact area of the pond is between the lower limit and the 
upper limit. Ask the students to explain their answers for 
Ex. 4. 


Assessment 
Find the area of each shape. Each square represents 1 cm?. 
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Pages 114-115 
LESSON OUTCOME 


Use multiplication to find the area of a 
rectangle and of a square; use multipli- 
cation and addition to find the area of a 
shape that can be divided into rectan- 
gles and squares 


Materials 
a copy of page T396, a rectangular 
card such as a birthday card 


Vocabulary 
square millimetre, mm’, square dec- 
imetre, dm?, square kilometre, km? 


Prerequisite Skills 
Write a multiplication sentence for an 
array; multiply whole numbers 


Checking Prerequisite Skills 
Write a multiplication sentence to 
match each array. 


ieee DRED SR dnd ag Working Together 
eee eoeeee @ 
eee eoeeee @ 
eee e©ee @ @ @ Then find the area. 
YC xo=la eoeoeeee@ 1 
5 x 6=30 ] 
Multiply. 
3. 28 x 34 4. 61 x 73 
95a HU53 Area=base X height 
















55630 











=6x5 
=30 





5x5 =25 










For a square: 


=n ern) 
= BS 








The centimetre squares 
are in rows and columns. 


Area = 30 cm? 


For a rectangle: 
Area = base < height 


Area = 25 cm? 


Area = side x side 


Using a Rule to Find Area 


What is the area of each card? 


For Hilda’s card: 5 rows, 6 columns 


The area of Hilda’s card is 30 cm?. 


For Cecil’s card: 5 rows, 5 columns 


The area of Cecil’s card is 25 cm?. 


Give the rule for finding the area. 


km 













LESSON ACTIVITY 


Before Using the Pages 


e Review that the area of a shape depends on the number of 


square units in the shape. Display a copy of page T 396 and 
review that the grid lines form centimetre squares. Trace 
the boundary of the grid and review that the shape is a 
rectangle. Ask how to find the area of the rectangle without 
counting all the squares one by one and lead the students to 
suggest the use of multiplication. Establish that this is 
possible since a rectangle can show rows of squares with 
the same number of squares in each row, in this case, 24 
rows of 18 squares (or 18 rows of 24 squares). The product 
of 24 and 18 is 432, thus the area of the rectangle is 
432 cm’. 


e Display a rectangular card such as a birthday card. Develop 


that it is necessary to know the number of rows of squares 
(square units) and the number of squares in each row to find 
the area of the card. Discuss different ways of finding the 
information required. 


T124 


Divide the region into rectangles. 
Then find the area... «.” 

A square is * 
.. also a rectangle. / 







Area =base X height 
63cm? 
2. a rectangle 9cm by: 7 cm 


km 3. a square, sides 27 dm 
Area=sSide X side 
729 dm? 
a 
. ae 4. 14m_ Different ways of 
| dividing the region 
1 into rectangles 
1M are possible. 
686 m4 






Using the Pages 


e The worked example demonstrates that a rectangular shape 


can be placed on a centimetre grid to determine the number 
of rows and the number of columns of centimetre squares. 
Point out that although the grid lines do not appear on the 
cards, the number of rows and the number of columns of 
centimetre squares for a card can be determined in the 
following way: 


1. note the number of centimetres in the base (columns); 
2. note the number of centimetres in-the height (rows). 


The number of square centimetres may be found by 
multiplying the numbers for the base and the height. 

Have students read the information aloud and explain the 
procedure. Ask how the shape of Cecil’s card differs from 
that of Hilda’s card. Note that Cecil’s card involves the 
same number of rows and columns. This helps to explain 
the rule ‘‘Area = side x side’’. Because the base and the 
height of a square are of equal measure, each can be 
referred to as a side. 


Exercises 
Find the area. 


4. 6c 
: 2cm 


4.1A\0mm? 


S), [Siar ayeinn= 


Complete the chart 


for each rectangle. for each square. 





3.64 km 


9. 34 km? 
6 km 


Complete the chart 


RELATED ACTIVITIES 


e Have students use a straight edge to 
draw a rectangle or a square having 
dimensions in centimetres and find the 
area. Then have them place the paper 
showing the shape on a copy of page 
T 396 and count to check the area. 

e Have the students measure such 
items as envelopes, sheets of paper, 
and cards, and use multiplication to 
find the area of each. Similarly, have 
them measure the schoolyard and find 
the area. A trundle wheel is a useful 
device for this purpose. Measurements 
should be taken to the nearest whole 
unit. 

e Students who are having difficulty 
dividing a region into rectangles may 
benefit from drawing a shape on a 
copy of page T 397 by following the 
grid lines and then dividing the shape 
into rectangles. 

e For practice in dividing a shape into 
rectangles, have students make puzzles 
by cutting two or three rectangles from 
construction paper. Then have them 
place the rectangles on a piece of paper 
and trace the outline. Ask the students 
to exchange the puzzles and to fit the 
rectangles inside the outline. 








——- 
Area 





Base Height Area | | Base 
10. | 36. cm 24 cm |8b'tcrm?? 15. | 87m 





17569 2m? 





He DSP 47m 





893m? 16. 1. mm_ |lmm?? 
4 





2 eam 102 dm_ |\0ddr*? t7 oa soitem 





GU em?! 








Ab 569 2m 

















"13, [Sknp 9km 45 km? 18. | 163m 
14, atm 2 384m? | "19. [km ? 








1 km? | 











Working Together: Have the students note that for all the 
shapes on these pages, no sides are diagonal. This implies 
that the rules involving multiplication will be useful for 
finding the areas. For Ex. 1, point out that the unit of length 
is the kilometre, and thus the area will be named in square 
kilometres. Similarly, discuss the units of measurement for 
Ex. 3 and 4. Draw attention to the statements to the left of 
Ex. 4. Ask what name identifies the polygon for Ex. 4 and 
point out that two of the six sides are not marked to show 
their length. Ask students to explain how to determine each 
length. (See Working Together on page T 119.) Then have 
them show different methods for finding the area. Three 
ways to consider the area are indicated below, each of 
which involves multiplication and then addition. 


foe gee 


Exercises: For the starred exercises, Ex. 13, 14, and 19, the 
area is given. From this, the unknown dimension is found 
by division. 


Assessment 
Find the area. 
fo ann 2, \1 m4 Im 
1 
m aur 
S$ cm 
2m 
8 cm 8 m 


3. a rectangle having 
a base of 9 dm and 


a height of8 en 


4. a square having a 


side of 79 mn 


T 12° 


Pages 116-117 
LESSON OUTCOME 


Use multiplication to find the area of a 
parallelogram 


Slide part 
of the parallelogram... 


flail 
| 


Materials 

one or both of the materials described 
on page T118 in Before Using the 
Pages, a 4cm-by-8 cm section of 
centimetre grid paper and scissors for 
each student 





The area of the rectangle 
is 12 cm?, so the area of 
the parallelogram is 12 cm?. =4x3 


Vocabulary 
parallelogram, dimensions 


Finding the Area of a Parallelogram 


...to make a rectangle. 


























For a parallelogram: 
Area = base x height 
=12 


The area of the parallelogram 
Seen, 


Working Together 


Give the base. 


| 





Give the height. 


ans » 
* a square 
a Conners 


im 


Give the rule for finding the area. 


4. a parallelogram having 
a base of 7m and a height of 9m Area=base X height 


Find the area. 


5 is 


108 cma 


6. a parallelogram having 





LESSON ACTIVITY 


Before Using the Pages 


e Have the students use one or both of the materials described 
on page T118 in Before Using the Pages. Have them 
prepare several rectangular shapes. Ask what must be true 
about the lengths of the straws (sticks) used to prepare the 
shapes. (The straws used for opposite sides of a rectangle 
must be the same length.) Demonstrate how the model of a 
rectangular shape (A) can be altered (B). 


Lf 


Ask questions about the altered shape (B) such as *‘Are the 
opposite sides the same length?’’ and ‘‘Why is the shape 
not a rectangle?’’ Introduce the term parallelogram to 
identify the new shape. 


@ Give each student a section of centimetre grid paper that 
measures 4cm by 8 cm from copies of page T396. 


T7126 





a base of 17 dm and 
a height of 24 dm 408 dm? 





Establish that the shape is a rectangle. Ask a student to 
explain the rule for finding the area of a rectangle and ask 
another student to find the area. Demonstrate how the 
rectangular shape can be cut into two parts, beginning at a 
vertex, so that one part is a triangular shape (C). Ask the 
students to copy the procedure and then to arrange the two 
parts to form a parallelogram (D). Ask what the area of the 
parallelogram must be, and have students explain their 
answers. 





Using the Pages 


@ The worked example demonstrates that a rule involving 
multiplication can be applied for finding the area of a 
parallelogram, even though two of its sides are diagonal on 
a grid. In other words, it is not necessary to note the squares 





Exercises 


Find the area. 


RELATED ACTIVITIES 


e@ Have the students cut two identical 
parallelograms from copies of page 


T396. Have them paste one of the 
parallelograms on a large sheet of 
paper and cut the other parallelogram 
along a grid line to obtain two parts, 
one of which is triangular. Have them 
paste the parts beside the first paral- 
lelogram, to show the corresponding 
rectangle having the same area. Below 
the shapes, ask the students to write 
‘“‘Area = base X height’’. 

are] © Some students may enjoy investigat- 
Complete the table beginning ing patterns for ‘“‘how squares grow’’. 
with a square 1m by 1m, Have them cut square shapes from 
Soran SOUR Eth centimetre graph paper, starting with a 
dimensions for each square. : ‘ 

square having a side of 1 cm, then 

2 cm, and so on. Ask them to color 
inside the shapes for each exercise, 
using a different color (A). Then have 
them overlap the shapes, matching 
lower left corners (B). The shapes may 
be pasted to retain the arrangement. 
































Base | Height Perimeter | Area 





Complete the chart 


? 
for each parallelogram. {2 mad rm? tele Im 





2m|_ 2m [8m ? 2 ee 








Base | Height Area Ae 4m |ibm? ieee 


1 

2 

3 

4.| 8m 8m |3am? : Wine 
16 ming) ere Sera 5. [16m] 16m [44m? > | 1356 ma 

6 

7 

8 

9 








94m 73m 6862? m2 














is 
1 dm 8dm 8 ?dm* . 12? m| 3a? mM iagm? eee 104 ma 
OEMs) Se 1 | on 06 one G42 ml GU 2mm |a56m? ?_| |409% ma A 


128? m [IAB ? im [Slam? 2 | {16384 ma 
































4km 5 km QO? km? 
7cm 8cm | 562cm? 
85m 30m A550?ma 
4km 1 km 44 ?kma 
62cm | 49cm | 30a8?cme 











, What patterns can you find? 
Answers will vary 


Make a similar table beginning 
with a rectangle 3cm by 1 cm. 


A | T370 
fan a To WR peo nmaac Te B 


25cm |a5em? | 625 cm? can you find 
96 km2 in this table ? 
Answers wi\| vary. 






































The areas of the squares will lead to 
the ‘pattern 1, 455.9). 16,722 ihe 
overlapping squares (B) suggest the 
pattern: lje3 e550) see 





that are partly covered by the parallelogram and to associate Try This: Explain what is meant by dimensions. Have the 


these with the corresponding rectangles as on pages 112 
and 113. Emphasize that the height of a parallelogram is 
not associated wiih a side. The height is the distance along 
a grid line between the base and the side opposite the base. 


Working Together: Draw attention to the symbol for a square 


corner in Ex. 1, 2, and 5. Also, remind the students that the 
height is the distance indicated from the base to the 
opposite side. For each of Ex. 1-3, ask what unit of length 
is indicated for the base and for the height. Discuss why the 
height for Ex. 2 is 45 mm. The height for Ex. 3 is not 


students note that the dimensions named in one exercise are 
double those named in the preceding exercise for Ex. 2-5. 
Ask how to find the dimensions of the squares for Ex. 6-8. 
Provide an opportunity to discuss the patterns discovered. 
Some students may have completed Ex. 6-8 by extending 
the patterns discovered in Ex. 1-5. For example, the area 
of a square is four times the area of the preceding square. 
The perimeter is twice that of the preceding square. In 
general, if the dimensions of a square are doubled, the 
perimeter is also doubled but the area is four times as great. 


shown, but the students can recognize that the grid lines 
form centimetre squares because the base is given as 2 cm. 


Assessment 


: : Find the area. 
Exercises: To find the height for the parallelogram in Ex. 5, the Z 


students must recognize that the length of one side of each atime : 
square represents 1 cm. For Ex. 6, they must determine with a base of 22 cm o . 
that the length of one side of each square represents 5 m. and a height of 35 cm 1/0 cm 
For Ex. 17-20, the students must recognize that the height 3. a parallelogram 

(base) of a parallelogram can be found by dividing the area with a base of 3 km 

of the parallelogram by the base (height). ~6m> and a height of 8km 2&4 km? 


2. a parallelogram 
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Pages 118-119 
LESSON OUTCOME 


Use multiplication and division to find 
the area of a triangle; solve related 
word problems 


Finding the Area of a Triangle 


This sail has the shape of a triangle. 
The base of the triangle is 5m. 

The height of the triangle is 6 m. 
What is the area of the sail? 


Two triangles fit together 


Materials to make a parallelogram. 


a parallelogram having a base of 
12 cm and a height of 5 cm; a copy of 
page 1T396 and scissors for each 
student 


The area of the triangle is half the 
area of the parallelogram, or half 
the product of the base and the height. 


For a triangle: 


Vocabulary Mea nase “height 
triangular WE 


30 
i ait aa = “5” Means S0Re2 
Use multiplication to find the area of a 


2 

Prerequisite Skills _ 30 
Ze 

5 

parallelogram 


=] 


The area of the sail is 15 m2. 


Checking Prerequisite Skills 


Find the area. Working Together 


1. a parallelogram with a base of 5 m 
and a height of 3m = |5 m2 


Give the base, Give the height. 


Zac em 
2. a parallelogram with a base of 


25 cm and a height of 17 cm ye 
425 cm? 











Give the rule 


5. for finding the area of a triangle. jo. 


— base X height 
ae a 
Find the area. 


6. a triangle, base 15m, height 10 m 75m 
7. a triangle, base 10 dm, height 15 dm 75dm2 


q 
8. £4 26cm 10\4 cm 





ee 78 cm ————> 
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of page T396. Have the students cut their parallelograms 
into two triangular shapes as described in the preceding 
activity. Then have them exchange shapes, reassemble the 
triangles to form a parallelogram, and find the area of one 
triangle by first finding the area of the parallelogram. 


LESSON ACTIVITY 


Before Using the Pages 


@ Display a parallelogram (cut from a copy of page T 396) for 
which the base is 12 cm and the height is 5 cm. Have 
students help to show on the board the method for finding 
the area of the parallelogram. 

A = base X height 
=12x5 
= 60 
The area of the parallelogram is 60 cm?. 
Use a ruler to draw a line segment that joins one pair of 
opposite vertices. Cut the parallelogram along the line 
segment drawn. Have a student identify the shape of each 





Using the Pages 
e Draw attention to the photograph at the top of page 119. Note 


part (triangle). Match the two parts to show that they are 
not only the same shape but also the same size. Ask what 
the area of each triangle must be. Develop that the area of 
each triangle is one-half the area of the parallelogram, 
namely, 30 cm?. 


@ Have each student trace and cut a parallelogram from a copy 
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that the sails on a sailboat suggest triangles. Have the 
students refer to the illustration at the top of page 118 to 
recognize what is meant by the base and the height of a 
triangle. Emphasize that the height is the distance between 
the base and the vertex of the triangle opposite the base. 
Point out the symbol for a square corner, to emphasize that 


Exercises 


Use the rule to find the area. 
1. 378cm2 2. 4Amm=4 


/ 
6mm 


+. 42 cm ———_> 


4, |Akm?2 


RELATED ACTIVITIES 


@ Have the students draw triangles on 
copies of page T 395 or T 396 and then 
draw a rectangle for each triangle as 
shown. 








3. 60 840m? 


Have the students find the area of each 

of the triangles by using the rule 

base x height, by multiplying to find 
Z 

the area of the rectangle and dividing 

by two, and by counting the centimetre 

squares in the region covered by the 








triangle. 
e Have students help to prepare a chart 











tO kK 


Copy and complete the chart 
for each triangle. 





[ Base | Height Area | 
19m | 56m | 537m? 








57967?cms 
46? mm> | 


63cm | 184 cm 
23 mm| 4mm 
tkm | 10km 5? kma 
| 43. om | 106 om ‘[aa7aeme 
3m _ {l6m ? 24 m* 
bdr 8 dm 64 dm 
| 16 mm|a4mmp 192 mm? 






































the height suggests a vertical line on a grid. Discuss that the 
two triangles fit together to form a parallelogram. Ask a 
student to give the rule for finding the area of a 
parallelogram. Have students explain how this rule is 


adapted for finding the area of a triangle. Point out that = 


means 30 + 2. 


Working Together: For Ex. 3 and 4, the students must 
determine the length represented by one side of a square, 
and then find the height of each triangle. 


Exercises: Discuss why 6 mm is the height of the triangle for 
Ex. 2, even though it is not shown within the triangle. For 
Ex. 4-6, the students must determine the length repre- 
sented by one side of a square and use this information to 
find the height of each triangle. Ex. 12, 14, and 17 require 
the students to use the fact that the area of a triangle is 
found by multiplying the height by the base and dividing by 
two. That is, they are to find the height of a triangle by 
dividing the area by the base and then multiplying by two. 
For Ex. 13, they must divide the area by the height and 


15. A triangle has a height 
of-8 cm and a base of 
12cm. What is its area? 48cm? 


. What is the area of a 
triangular sail with 
a base of 12m and 
a height of 16m? 96m? 


. A triangular sail 
has a base of 15m 
and an area of 300 m?. 
What is the height 
of the sail? 4Om 


to summarize the rules presented in 
this unit for finding the areas of 
specific polygons. Display the chart 
for several days to enable students to 
refer to it as required. 


Rule for 
finding area 


Diagram Shape 


[ahem] rectangle 


A = base X 
height 
base 





multiply by two to find the base. Have the students check 
their answers for Ex. 12, 13, 14, and 17 by using the rule 
for finding the area of a triangle and comparing each 
answer with the area that is given. 


Assessment 


Find the area. 


17S ae es ern 






21 cm 
13m Png 


3. a triangle with 4. a triangle with 

a base of 4 km and a base of 28 mm and 

a height of 1 km 2 k™* g height of 35 mm 490 mm# 
Solve. 


5. The height of a sail is 7 m and the base is 4 m. What is the 
area of the sail? |‘ m* 
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Pages 120-121 


Practice 
OBJECTIVE 
D tat t mat find) Choose the possible units of measurement. Find the perimeter. 
emonstrate competence in finding 
; : : 2 2 21.48m 45 
perimeter and area; solve related word be Avegsot amuigoale: em (oman, Sete! aA: ie 
problems 2. Perimeter of a square:(m) km (mm), m : 


Complete the charts. 


6m 


peo, pean of Perimeter 
polygon | — each side 


qe Banke an 


3 


| 
| 
| 
8 


23,108cm 36cm 


18cm 





Polygon Base Height 
.| rectangle} 15mm {| 17mm Find the area. 


| 
: 





: ee 


. | rectangle 15m 74m 
. | parallelogram 5 mm 7mm 
2 


, 
| 
| 
| 


LESSON ACTIVITY 


Before Using the Pages 


© Review the terms triangle, pentagon, hexagon, octagon, and 
decagon. Name a shape and ask for the number of sides. 
Name the number of sides and ask for the name of the 
shape. Ask what word describes a polygon for which all the 
sides and all the angles are equal (regular). Ask how a 
square differs from a rectangle and how a rectangle differs 
from a parallelogram. Review that squares, rectangles, and 
parallelograms may all be described as quadrilaterals. 
Briefly review how to find the perimeter and the area of 
various shapes. 


Using the Pages 


e Ex. | and 2 review the symbols for different units of 
measurement and emphasize that square units are required 
for area, whereas linear units are required for perimeter. 
Ex. 3-7 provide practice in finding the perimeter of a 
regular polygon. They require that the students recall the 
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number of sides for each polygon. For Ex. 8, the students 
must realize that since a pentagon has five sides, the length 
of each side of a regular pentagon is found by dividing the 
perimeter by five. Ex. 11, 12, and 17 review that all the 
sides of a square have the same length. The students are 
required to use the lengths that are given to find the lengths 
of the remaining sides of the polygons for Ex. 21-23. 
You may wish to refer to the photograph on page 121 to 
motivate a discussion about a neighborhood swimming 
pool or tennis court. Encourage the students to think about 
their sizes to help them relate to the diagram above the 
photograph. Discuss each item in the legend and have the 
students relate the legend to the diagram. To help them 
interpret the diagram, ask questions such as the following. 
‘*What is the length of the swimming pool?’’ 
‘*How wide is the swimming pool?”’ 
‘*How long is each tennis court?”’ 
Remind the students to show their work for Ex. 27-34 and 
to write concluding statements that include the units of 
measurement. 


The park has a swimming pool 
and two tennis courts. 

















Legend 
swimming pool 


27. 


28. 


29. 


30. 


tennis courts 
concrete 

clay 

fence 


gate 
(Each gate is 1m wide.) 


tennis net 


What is the perimeter 
of the swimming pool? 830m 


What is the area 
of the pool? 375ma 


What area is covered 
by the tennis courts? 506 m2 


What is the perimeter 
of each tennis court? 68m 


How much greater is 

the area of the 

tennis courts than 

the area of the pool? |3\) m4 


. Which has the smaller 


area, the clay or 
the concrete? concrete 


. Which has the greater 


area, the pool or 
the concrete? concrete 


How long is the fencing 
in and around the park? Q34m 
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RELATED ACTIVITIES 


e Have the students change the base of 
a parallelogram to three times its 
original length and find the area. Have 
them change the height of the original 
parallelogram to three times its origi- 
nal length and find the area. Then have 
them change both the base and the 
height to three times their original 
lengths and find the area. Compare the 
results obtained. Ask them to use a 
similar procedure with triangles and 
with rectangles. 


e To encourage the students to think of 


applications of perimeter, have them 
play the game ‘‘Inventory’’ described 
on page T380 and list reasons for 
finding the perimeter. For applications 
of area and comparisons of perimeter 
and area, have the students play the 
same game and list reasons for finding 
the area. 

@ Have the students list the dimensions 
of all the rectangles for which the 
perimeter is 16 cm and the length of 
each side is a whole number of 
centimetres. (Remind them that a 
Square is also a rectangle.) Then have 
them find the area of each rectangle 
and decide which has the greatest area. 
Have them repeat this for rectangles 
having perimeters of 20cm and 
36 cm. Discuss the results. (For each 
perimeter, the square has the greatest 
area.) They may draw the rectangles 
on copies of page T396 to help 
reinforce the fact that rectangles hav- 
ing the same perimeter can have 
different areas. 
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Pages 122-123 
LESSON OUTCOME 


Find volume in cubic centimetres by 
counting 


Materials 

centimetre cubes or other cubes; a few 
prisms similar to those illustrated on 
page 123 (copies of the patterns of 
prisms on pages T386-T388 can be 
used to make models); a ruler marked 
in centimetres for each student 


Vocabulary 
volume, cubic centimetre, cm, sur- 
face area, face, solid 


Finding Volume by Counting Cubes 


Each edge of the cube 
is Tem long. 


The volume of the cube 


is One cubic centimetre, 
or 1 om?, 


~ Remember the : 
, hidden cubes. 


You can find volume 
by counting centimetre cubes. 





100 cm? 


Exercises 


Find the volume in cubic centimetres. 


1. lacm3 2. QF em 


LESSON ACTIVITY 


Before Using the Pages 


e Review that a cube is a three-dimensional solid in which all 
the edges have the same length. Note that each face of a 
cube is square. Have the students work in small groups to 
build shapes using cubes such as centimetre cubes. Have 
members of a group count the cubes used to build each of 
the shapes, without taking the shapes apart. Discuss that 
some of the cubes in a shape are hidden from view. Ask for 
ways to determine the number of hidden cubes without 
turning the shapes or viewing them from a different side. 
Ask if they know the word that describes the number of 
identical cubes contained in a three-dimensional shape. 


Using the Pages 


@ Introduce the word volume. Ask students to name the length, 
width, and height of the cube illustrated. Explain that the 
cube has a volume of one cubic centimetre, or 1 cm*, since 
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each edge of the cube is 1 cm long. Relate the word 
‘“cubic’’ to ‘‘cube’’ and the numeral 3 to the three equal 
dimensions of a cube. 

Have the students count the cubes to check that the 
volume of the shape illustrated is 100 cm*. Remind them to 
consider the cubes that are hidden from view. Point out that 
the volume is given in cubic centimetres because the shape 
is made of centimetre cubes. 


Exercises: Students who have difficulty with Ex. 1-9 may 
benefit from writing the volume that they think is correct 
for the shape, building the shape with cubes, and then 
counting the cubes without taking the shape apart. They can 
take the shape apart and count the cubes again to check. 
Provide each student with a ruler marked in centimetres for 
Ex. 10. You may wish to have the students draw the shapes 
for Ex. 10 on a separate sheet of paper for display. This 
would enable them to see many different shapes which have 
the same volume. If students have difficulty with Ex. 10, 
have them build a shape with 24 cubes and then draw the 
shape. 


RELATED ACTIVITIES 


Find the volume. e Students can work in pairs so that 
Each cube represents a cubic centimetre. each student builds a shape using 
centimetre cubes and determines the 
volume of the shape built by the other 
student. They may take the shape apart 
and count the cubes to check the 
volume. 
e@ Have students use centimetre cubes 
to build different shapes having the 
same volume, for example, 20 cm?. 
e Have each student make as many 
different shapes as possible with three 
10. three different shapes with a volume of 24cm?. Answers will vary. cubes so that each cube shares at least 
The surface area of a solid one face with another cube. You may 
is the area of its whole surface. wish to have the students find which 
To find the surface area, 
find mates tench lead shape has the least surface area and 
Then add the areas of all the faces. which has the greatest surface area. 
Have students repeat the activity using 
four cubes. 
T. 16 120 cm*, e Ask students to bring boxes of 
é various sizes to school. Have them 
find the surface area of each box. The 
concept of surface area can be clarified 
for some students if they cover each 
face of a box with centimetre graph 


paper. 


Draw 


Find the surface area of each. 





4. 2 BOOK Ancwers will vary. 
5. an object in your classroom 








Try This: Have students read the introductory statements. Ask Assessment 
students to explain the term surface area in their own 
words. Display a few prisms similar to those illustrated and 
ask students to point to each face that must be considered 
for finding the surface area. Repeat the procedure for jd Fits 
various objects in the classroom. If students have difficulty 
with Ex. 1-3, provide a model of the prism shown and 
compare it with the drawing. Some students may realize 
that some of the faces of a solid have the same area, and use 
multiplication to find the total surface area. For Ex. 4 and 
5, have the students select a reasonable unit of measure- 
ment and measure to the nearest unit. 


Find the volume. 
Each cube represents a cubic centimetre. 


2e 
3&5 cm3 
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Pages 124-125 


LESSON OUTCOME Finding Volume from Cubic Units in Layers we am 
Find the volume of a rectangular prism : Each surface of = °, 
in cubic centimetres by multiplying the , ® 4, @ rectangular prism 


number of centimetre cubes in one 
layer and the number of layers 


Find the volume of the rectangular prism.* ~ | © is a rectangle. 


* Each layer contains the same * 
i, number of centimetre cubes. 


Materials 

centimetre cubes or other cubes, a 

rectangular prism or a small box For the bottom layer, 
Vocabulary 


rectangular prism there are 


There are 3 layers 


"3x 20=60 % 


or 60 cubes in all. oe a MR ak Nt eke 
5 along this edge © 


Volume = number of cubes in each layer x number of layers 
=P) 2S 8} 
= 60 


The volume of the rectangular prism is 60 cm3?. 


Working Together 


Complete the chart for this rectangular prism. 
Each cube represents a cubic centimetre. 





Does each layer contain 
the same number of cubes? 





Number of cubes in each layer 





Number of layers 





Volume 








LESSON ACTIVITY show this with a rectangular prism composed of cubes. 
Have students explain the procedure for finding the number 
Before Using the Pages of cubes in the bottom layer and the number of cubes in all. 


Summarize that the use of multiplication provides a quick 
method to obtain the volume. Explain that the volume is 
given in cubic centimetres because the shape is made of 
centimetre cubes. 


e Display a rectangular prism or a small box having a 
rectangular shape. Ask the students to build shapes like the 
one shown, using centimetre cubes. The shapes they build 
need not be the same size as the one shown. Have them 


exchange shapes, find the volume, and explain the Working Together: Discuss the significance of the answer to 
procedure used. If no student suggests it, ask for a way to the first question. Remind the students to use the symbol 
find the volume that is faster than counting individual cm® for the volume of the rectangular prism. 
cubes. Exercises: Ex. 4 and 5 show only some of the cubes. Have 
i students explain how they found the number of cubes that 
Using the Pages would fill each rectangular prism. 
@ Introduce the term rectangular prism and tell the students that To complete Ex. 10 and 11, students must recognize that 


— 








the shapes for which they found the volume in the 
preceding activity were rectangular prisms. Ask them to 
name objects that suggest rectangular prisms. They may 
suggest boxes or books. Ask what is known about the 
layers of cubes that form a rectangular prism. (Each layer 
contains the same number of cubes.) You may wish to 
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since the volume of a rectangular prism is found by 
multiplying the number of cubes in each layer and the 
number of layers, then the number of layers can be found 
by dividing the volume by the number of cubes in each 
layer. Similarly, the number of cubes in each layer can be 
found by dividing the volume by the number of layers. 


Exercises 


Find the volume of each rectangular prism. 
Each cube represents a cubic centimetre. 


1.45¢em3,, : 


2.\60cm? 





RELATED ACTIVITIES 


e@ Have the students place centimetre 
cubes in boxes as shown for Ex. 4 and 
5 on page 125 and find the volume of 
each box. 

e For practice in estimating volume, 
place one centimetre cube in a box and 
ask students to estimate the volume of 
the box. Then have them fill the box 
with cubes to check the estimate. 

@ Display a box that has the shape of a 
rectangular prism, for example, a box 
that contained crackers or cookies. 
Place a card showing the following 
question in front of the box. 


How many cubic centimetres? 





Have students write their estimates on 





Copy and complete the chart for each rectangular prism 
made of centimetre cubes. 


Number of 
each layer layers 
le 8 A es ean) 
: 
; 8 


182 3 17836? crm? 


Volume 





\U? 84 cm? 


: 6 











Students who are unsure of their answers for Ex. 10 and 11 
can multiply the number of layers and the number of cubes 
in each layer and compare the product with the volume that 
is given. 


Assessment 


Find the volume. 
Each cube represents a cubic centimetre. 


1. a4 cms 2.40 cm3 





slips of paper showing their names and 
place the papers in the box. At the end 
of one week, have some students 
determine the volume of the box by 
filling it with centimetre cubes. An- 
nounce the names of the three students 
whose estimates were closest to the 
exact number of cubic centimetres. 


Copy and complete the chart for each rectangular prism made of 


centimetre cubes. 
Number of 
layers Volume 





Cubes in 
each layer 








a 
a 
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Pages 126-127 
LESSON OUTCOME 


Find the volume of a rectangular prism 
by multiplying the area of the base and 
the height; solve related word prob- 
lems 


Finding the Volume of a Rectangular Prism 
by Multiplying the Area of the Base and the Height 


Find the volume of this rectangular prism. 





Materials 

centimetre cubes or other cubes, a box 
(optional), rectangular sections of 
graph paper cut from copies of page 
T 396, a rectangular shape cut from a 
blank sheet of paper 


For the bottom layer, 


is 24 em?_ “7 


Rie are 24 cubes 


Vocabulary 


: ; ; Tigers are 2 a ha 
cubic metre, m*, cubic decimetre, dm* 


The height is 2 cm. 


s pe. x 24 | There are 2 x 24, 
or 48 cm? in all. 


Prerequisite Skills 
Use multiplication to find the area of 
rectangles and squares; find the vol- 


or 48 ftone in_all. 


Volume 
= cubes in each layer * number of layers 


Volume 
= area of base x height 


=24%2 =24 x2 


F Iti. 
ume of a rectangular prism by multi 206 = 48 


plying the number of cubic units in one 


layer and the number of layers The volume of the prism is 48 cm%. 


The volume of the prism is 48 cms. 


Checking Prerequisite Skills 
Find the area. 


Working Together 





Complete the chart for 
1. a rectangle with a base of 7 cm and this rectangular prism. 


a height of 12cm 84 cm2 





1,| Area of base | Height | Volume 














2. a square with sides of 15 m 2a5 m@ ? ? ? 
; a 3 
Find the volume of each rectangular Fea ey rom 
prism made of centimetre cubes. 14 
Find the volume of each rectangular prism. 
Cubes in Number of 2. Base is 8cm by 4cm. 3. Base is 2dm by 1dm. 
each layer | layers Height is 6cm. 19cm? Height is 9dm. |8dm3 
3. [36 [8 | assem? 
4. 2ay0 cm? 





LESSON ACTIVITY Using the Pages 


e The worked example presents two aeineat for finding the 
volume of the rectangular prism illustrated. On the left side 
of the page, the procedure that was presented on page 124 
is reviewed: multiply the number of cubes in each layer and 
the number of layers. On the right side of the page, the 
volume is found by multiplying the area of the base and the 
height. Compare corresponding steps of the two methods. 
For example, the number for the area of the base 
corresponds to the number of cubes in the bottom layer; the 
number for the height of the prism corresponds to the 
number of layers. Multiplying the area of the base and the 
height of the prism corresponds to multiplying the number 
of cubes in each layer and the number of maha Because 
area is measured in square units, the symbol cm? is required 


Before Using the Pages 


e Cut various rectangular sections of centimetre graph paper 
from copies of page T 396. Display one section, noting that 
the shape is a rectangle. Tell the students to imagine that a 
rectangular prism is to be built on that section as a base. 
Then ask how many centimetre cubes there would be in the 
bottom layer and thus how many there would be in each 
layer of the prism. 


Display a rectangular shape, for example, 6 cm by 9 cm, 
cut from a blank sheet of paper. Tell the students that the 
length of the rectangular shape is 9 cm and the width is 
6 cm. Ask how to find the number of centimetre cubes 


there would be in each layer of the prism built on this base. 
They will likely suggest multiplying 9 and 6. Review that 
the product 9 x 6, or 54, determines the area of the 
rectangular shape, that is, the area of the base of the prism. 
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in naming the area. Similarly, the symbol cm is required in 
naming the height. Point out that the volume is given in 
cubic centimetres because each edge of the rectangular 
prism is named in centimetres. 


RELATED ACTIVITIES 


Beercisce e Have the students measure the di- 
mensions of various boxes or items 
having the shape of rectangular prisms 
and find the volume. 

e To explore the concept suggested in 
Ex. 15 on page 127, have students 
measure the dimensions of small boxes 
and calculate the number of centimetre 
cubes that would fill the boxes. Then 
have them fill the boxes with centime- 
tre cubes to demonstrate and check 
their calculations. 

4. 364cem? e Have students tape together six 
copies of the diagram on page T 392 to 
form a decimetre cube. 

e Students having difficulty with the 
exercises on these pages would benefit 
from using cubes to build rectangular 


Find the volume of each rectangular prism. 











5m prisms on given bases. If centimetre 
cubes are to be used, cut rectangular 

Find the volume of Solve. sections of page T396 as bases (A). 
gb Sa Ce Tea 13. A soccer team has a When the students have mastered this 
Base Height storage box 49 cm wide, process, have them build rectangular 





105 cm long, and 50 cm 
high. What is its volume ?a57 50cm? 


110m by 7m 20m ||\400m3 14. A carton has a base 80cm 
j by 96cm and is 55cm 
82 cm by 6cm ; 100 cm/49 A00cm? 


A B 
‘ high. How many boxes 
9.; 100 dm by 100 dm, 100 dm || 000 000dm? with a base 8cm by 8cm 
10.) 22 em by 15cm 6 cm }1980 em? and a height of 11 cm Piya 
3 cm 


5cem by 2 cm 3.cm| 30cm? 
25m by 25m 25m 115 6a5m?> 


a 


prisms on unmarked rectangular bases 


(B). 




















11./15m by 15m 45m 13375 m2 would fit in the carton? 600 
12.;20dm by 61 dm 43 dm|5a460dn%15. A carton has a base 112 cm 
- z by 72cm and a height of 
84cm. How many boxes 
with a base 9cm by 16cm 
and a height of 15cm 
would fit in the carton? A280 




















Working Together: Discuss that the volume for Ex. 1 will small box and several cubes that cannot be arranged to fill 
involve cubic metres (m*) and that Ex. 3 will involve cubic the box completely. 
decimetres (dm*). Emphasize that the unit of length shown 
for the dimensions of a prism determines the square unit for 
the area of the base and the cubic unit for the volume of the Find the volume of each rectangular prism. 


prism. The chart for Ex. 1 can reinforce this concept. 


Assessment 





Exercises: In Ex. 14, the number of boxes 8 cm by 8 cm by 
De 


11 cm that would fit a carton 80 cm by 96 cm by 55 cm is 
found by dividing the dimensions of the carton by the 
corresponding dimensions of one box. Because each 
dimension of the carton is a multiple of one dimension of 
the box, the boxes can fit in the carton and there will be no 
empty spaces. Ex. 15, however, is starred because the 
dimensions of the carton are not multiples of the 
dimensions of the box. The shape of the boxes and the 
arrangement of the boxes in the carton can affect the 
answer. Even when the boxes are arranged for a maximum 
number to fit in the carton, there is some empty space in the 
carton. You may wish to demonstrate this concept with a 


3 cm by 6 cm 
10 dm by 9 dm| 2 dm. 






ah 





s 
a. 25a cm3 
3. 180 dm? 
4. 300 m3 


Solve. 


5. A storage locker is 95 cm long, 100 cm wide, and 225 cm 


high. What is the volume of the locker? 
A 137 500 em3 
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Pages 128-129 
OBJECTIVE Practice 


Demonstrate competence in finding Find the volume. 
volume; solve related word problems Each cube represents a cubic centimetre. 
22 sicime 





Base is 9cm by 6cm. . Base is 183 cm by 35cm. 
Height is 8cm. 43Qcm3> Height is 2cm. |a 810cm? 
Base is 20m by 91m. . Base is 4dm by 860 dm. 
Height is 40 m. 72 800m? Height is 34dm. ||6 960 dm? 
Base is 100m by 100m. . Base is 73m by 60m. 

Height is 10m. 100 000m? Height is 85m. 372 30013 





LESSON ACTIVITY in the answers for Ex. 15 and 17 are different from those for 
Ex: 13, 14, and 16. i 
Before Using the Pages Keeping Sharp: Ex. 1-8 review addition and subtraction with 
e You may wish to review finding the volume of an object by whole numbers and with decimals. Ex. 9-16 review 
asking students to explain how to find the volume of an multiplication and division with whole numbers. For Ex. 
irregular shape composed of centimetre cubes and how to 17-21, the students must work inside the parentheses first 
find the volume of a rectangular prism. and then work from left to right. 


Using the Pages 


e For shapes that are not rectangular prisms, such as those in 
Ex. 2 and 3, the students can use multiplication and 
addition to find the volume. Ex. 4-6 show rectangular 
prisms for which multiplication is used to find the volume. 
Ex. 13-17 refer to the fishing tackle boxes in the 
photographs on page 129. For Ex. 13, the students must 
consider the volume of the top and of the bottom of the 
brown fishing tackle box. Ex. 14 involves comparing 
volumes after they have been calculated. Ex. 15 and 17 
review the concept of area. After the students have 
completed the exercises, ask why the units of measurement 
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Solve. 


13; 


14. 


What is the volume of 


. the brown fishing tackle box ?950Ucm 


How much greater is the 
volume of the silver tackle 

box than the volume of 

the brown tackle box? s76cm3 


. What is the area of the tray 


in the red tackle box? 34| cma 


. What is the volume of the tray 


in the red tackle box? |0Q3cm?2 


. What is the area of one tray 


in the brown tackle box? 384cma 


Add. 


1. 38 764 + 53 829 92593 
2. 72941 + 25 308 + 921 99170 


4. 0.467 
5.296 
Syrsep) 


3. 10.58 


Subtract. 


SI MOS = 2.347 a8 Fal 
« 70.039= 52986; i ose 


. 42.78 8. 7.001 
33.14 
9.64 


Multiply. 
97305 


Q2A 066 
11. 600 x 679 407 400 
12. 871 x 583 507793 


Divide. 
an 
13. 40)287 : 
ene a7 
14. 71)382 


15. 68 287 = 64 \066 R63 
16. 40 023 +631 63 RaTO 


Find the result. 


17. 785 + (9207 — 4608) 5384 
18. 230 - (90.46 + 55.76) 33.78 
19. (42 416+ 482)+44 9 

20. 609 x (4725 + 63) 45 675 
21. 34 960 + (23 x 38) Ho 





RELATED ACTIVITIES 


© For the game “‘Inventory’’ described 
on page T380, have the students list 
reasons for finding the volume, such as 
finding the amount of storage space in 
a trunk. Also, have them list exam- 
ples, such as fishing tackle boxes, for 
which they would be able to find the 
volume. 

e Display a cube composed of eight 
smaller cubes (A). Have students 
imagine that the faces of the large cube 
are to be painted red and ask, ‘‘How 
many of the small cubes will have 
more than three red faces?’’ ‘‘How 
many cubes will have three red 
faces?’’ ‘‘How many cubes will have 
only two red faces?’ ‘‘How many 
cubes will have only one red face?’’ 
‘‘How many cubes will have no red 
faces?’’ Challenge the students with 
the same questions for a cube made of 
27 smaller cubes (B). 





T 139 


Page 130 
OBJECTIVE 


Use a tree diagram to find the number 
of possibilities 


Vocabulary 
tree diagram 


RELATED ACTIVITIES 


@ Challenge the students to use a tree 
diagram to plan a school activity, for 
example, the organizing of teams in 
different ways for sports events. 

e Provide headings for four menu 
categories. 


Sandwich | Drink 
Pere 


Ask students to suggest from one to 
three items for each category. Ask 
them to find the number of different 
ways to select a meal, if one item and 
only one item must be selected from 
each category. They may draw tree 
diagrams to help solve the problem. 

Increase the number of categories 
from four to six to provide a greater 
challenge. 





eae 


Finding the Number of Possibilities 


Tina, Gwen, Lucy, and Lee 
are on a relay team. How 
many possible choices are 
there for the order of the 
runners on the team? 


. Any of the 4 girls can be « 
» first. Any of the i 
© remaining 3 girls can be 

= second. Either of the 
remaining 2 girls can be 

© third. The remaining 

* girl would be fourth. 


The tree diagram shows that 
there are 6 possible choices, 
if Tina is the first runner. 


. Complete the diagram to show 
the possible. choices for the 
runners if Gwen is first. 


To find the possible choices; 
you can draw a tree diagram. 


First Second Third Fourth 
runner runner runner runner 


Lucy —— Lee 


Gwen 
~—~ Lee Lucy 


in _-— Gwen — Lee 
~———~ Lee Gwen 


eae Gwen — Lucy 
7 lucy Gwen 


Lee ——Tina 

ae eS Tina ——Lee 

owen tee UI 
De 


2. Complete the other diagrams 
to show all the possibilities 
for the order of the runners. 
Diagrams are shown below. 


Draw a diagram that shows the possible choices for each. 
Then give the number of possible choices. 


3. If 3 girls are running 
on a relay team, how 
many possible choices 
are there for the 
order of the runners? 6 


. If 15 boys are racing, 
how many different 
possibilities are 
there for first place? |5 


PROBLEM 
SOLVING 


4. lf 5 girls are swimming 
on a relay team, how 
many possible choices 
are there for the 
order of the swimmers? |Q0 


6. If 15 boys are racing, how 


many possibilities are there 
for second place after one 
has crossed the finish line? |4 


7. \f 4 boys are racing, 


how many different ways 
can they finish the race? QU 





LESSON ACTIVITY 


Before Using the Page 


e Ask two students to stand side by side. Ask how many 
different possibilities there are for the order in which these 
two students can stand side by side. Write the students’ 
names on the board to show each order and have the two 
students demonstrate the orders. Write the number of 
possibilities on the board. 

Repeat this procedure with three students. Then ask 
students to estimate the number of possibilities that there 
would be for four students. 


Using the Page 


e Have a student read the word problem at the top of the page. 
Then discuss the information in the ‘‘thought cloud’’. 
Introduce the tree diagram as a method for finding the 
number of possibilities and discuss the part of the tree 
diagram that is shown. You may wish to have four students 
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demonstrate possible choices for the order of the runners if 
Tina is the first runner, using the tree diagram as a guide. 


@ Have the students explain the tree diagrams that they draw for 


Ex. 1-7. Some students may realize that multiplication can 
be used to find the number of possibilities, particularly after 
a tree diagram has been drawn for one exercise. 

















a. First Second Third Fourth 
runner runner runner runner 
_— Gwen Lee 
ve My Lee ——— Gwen 
_—— lina ==—__ Lee 
ey ex Owens ee re 
= lina ) —=— Gweo 
lee —_ Gwen Tina 
_—— Gwen Lucy 
we. Vs > Luddy {Stowers 
Tina Lue 
Lee Gwen —_ ey Tie 
“ah i _—— Tine —— Gwen 
cy “—— Gwen, Tina 


Checking Up 


Choose the best unit to measure each. 


1. the distance between cities kilometres2. the length of a tennis racket decimetres 


Find the perimeter. 


3. 98m 245m 


10.5m 


Find the perimeter of each. 


5. a rectangle 14m by 35m 98m 


Find the area in square centimetres. 


We, exci 





10. |\|5acm 
Be ee 


or centimetres 
Measure to the nearest millimetre. 
Then find the perimeter. 


4. 130mm 


6. a square with sides 93mm 372mm 


Find the area. 
8. 79am? 9. 729 dm3 


270m 


1 esOrnmen i 2elaSenne 





* Turn the page for more exercises. « 
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Pages 131-132 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


Materials 


a ruler marked in millimetres for each 
student 
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RELATED ACTIVITIES 


@ To reinforce the concepts of perime- 
ter, area, and volume, have the stu- 
dents write word problems similar to 
Ex. 24-27 on page 132. Then have 
other students decide whether a prob- 
lem involves perimeter, area, or vol- 
ume and state the unit of measurement 
that would be used for the answer. 

@ Have students use copies of page 
T 396 and draw a horizontal number 
line and a vertical number line starting 
from the same point as described on 
page 42. Have them draw a rectangle 
or a square on the grid, find the 
perimeter and the area of the shape, 
and identify the ordered pair for each 
vertex. Have them write the ordered 
pairs for other students to plot on a grid 20.25 
and to find the perimeter and the area 
of the shape. 

e Help students to visualize a metre 
cube by marking one corner of the 
classroom as indicated below. A stu- 
dent standing at Point A may hold two 
metre sticks to touch the walls at points 
B and C. 


17, 3acm?> 


Solve. 





Skills 


Choose the preferred unit of length 

Use addition to find the perimeter 
of a shape 

Find the perimeter of a rectangle 
and of a square 

Find the area by counting 

Find the area of a rectangle and 
of a square 

Find the area of a parallelogram 

Find the area of a triangle 


Related 
Pages 


Til6-T 117 


























T118-T119 









T 120-T 121 
T 122-0 123 












T 124-T 125 
T 126-T 127 











T 128-T 129 
T132S 133 





Find the volume by counting 

Find the volume of a rectangular 
prism 

Solve word problems 









T 134-T 137 
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Find the volume. 
Each cube represents one cubic centimetre. 


Find the volume. 


22. Base is 17 m by 16m. 
Height is 22m. 5984 m5 


Find the area of each. 


13. a rectangle 17 cm by 14cm Q38cma14. a square with sides 32 m |0Q4Um2 


15. a parallelogram with 
height 64 mm and base 93 mm 595amm*height 14m and base 95m 665ma& 


16. a triangle with 


18, 26cm? 


¢ How many cubes > 
© will fill this : 
“ rectangular prism? © 


m 
. Base is 1dm by 52 dm. 
Height is 13dm. 676 dm> 


24. How long is a fence around 25. What is the area of a gymnastics 
a skating rink 27m by 15m? 7am 


mat 205 cm by 180 cm? 36900cm24 


26. A box of golf tees is 44cm 27. A triangular sign with a 
long, 41 cm wide, and 46 cm 
high. What is its volume? 829%84cem> high. What is its area? 561Qcm2 


base of 122cm is 92cm 





Comments 


Remind the students that there are two pages for Checking 
Up. 

Provide each student with a ruler marked in millimetres for 
Ex. 4. 

Difficulties with Ex. 3 may be due to forgetting the side for 
which the measurement is not given. Determine whether 
mistakes with perimeter, area, or volume are caused by 
forgetting the procedure used to determine each, by confusing 
the meaning of perimeter, area, and volume, or by misusing 
linear units, square units, and cubic units. Provide practice with 
measuring the distance around shapes to find the perimeter, 
covering shapes with centimetre squares or decimetre squares to 
find the area, and filling shapes with centimetre cubes to find the 
volume. 


Checking Skills 


2. 85319 
68a 55a 
4, 975 
2. 
6. 306 
62 
18 97a _ 
8 492 ~~ 
- 800 


1S1500 393600 


< 


319 aes, 
Divide. 


13. 


AS. 
V7. 
19. 
21. 
23. 
s 
zi. 
29, 
31. 


570)76002 28. ee 
- 86RAS7 6 


276 10. 815 
570 
 You550 
12.683. 
642 
438 486 


PRI  S5aRa 
6)427 14. 9)8570 
bons —__BUORS 
10)6703 = 16. 30)19 203 
_306RIS sss nn 
68/7223 _—s18.. a) 
546 RSS SiURS 
92)50320 20. 79)64 312 
oC BRU 
87)9310 - 22. 64)5645 
B00 7TRIe LR9Q 
26)80540 24. 98)69770 e 


6Riss _iS0R304. 


200)1387 26. 700)S1 Dy 
(33Ri92 


- 118R92 ~ 
625) 73 842 30. 751)64 853 

S56R63 iE 
204)52 287 287 32. 943)98 463 


LESSON ACTIVITY 


Using the Page 
e These exercises help to review and maintain skills in addition 
and subtraction with whole numbers and with decimals, 
and in multiplying and dividing whole numbers. The latter 
skills prepare students for similar work with decimals in 
Unit 7. Expressions involving parentheses are also pre- 
sented on this page. Remind the students to complete the 
work within parentheses first and then work from left to 
right for Ex. 16-30 of the second column. They should 
note the similarities for two exercises such as Ex. 16 and 
17, and Ex. 20 and 21, and observe whether different 
results are obtained. 


Add or subtract 


; 66 502. - 28.431 Cac : 
3. 68+92+35+61+44 30.0 
A. 2.32+4.76+ 9.83+4.21 alia 
_& 6837521 + 326 562 2072 
6. 0926-0489 0437 
_ 33764-4621 29) 43 
3. 0.005 + 0.007 + 0.008 0.020 
9. 630.05-0.08 629.97 
10. 1.0001- 0.0009 0.9992 
41. 2.4831 +2.4831 4. 9662 _ _ 
. 52.008 - 51.009 0.999 _ 
. 2.9486 - 0.7285 2.aadi 
1460376031603 809 ~C 
. 987 +987 + 987+ 9.87 39. 48 


od the result 
5. 28 347 + (97 423 - 64 999) 60 77) 
7. (28 247 + 97 423) - 64 999 60 7 
. 125 « (684 = 18) 750, 


. (125 x 684) - 18 4750 _ 


. 8073 - (429+ 1237) 6407 
_ (8073 - 429) +1237 8881 
62731 - 27~31) 63 
S. (62731 27) «31 6054s 
. (90000-11111) -1119 77770 
5. 90000 - (11111 - 1119) 80008 
o6. (7/44 76) 4 
7144-076 44) (936 
_ 81 000-(30*30) 70 
9. (196 = 248)- 98 496 
|. 7.903 — (2.845 + 5.057) 0.00! 





Page 133 
OBJECTIVE 


Demonstrate competence in perform- 
ing addition, subtraction, multiplica- 
tion, and division, and in simplifying a 
number phrase involving parentheses 


RELATED ACTIVITIES 


e@ For practice in interpreting place 
value in decimals, prepare cards simi- 
lar to the following. Have students use 
the cards to play the game ‘‘Concentra- 
tion’’ described on page T 379. 


3 ones 
Sake 7 tenths 





8 hundredths 


e For extra practice and review, stu- 
dents may be asked to complete one or 
more of the following. 

1. Use multiplication and addition to 
check the answers for several divi- 
sion exercises. 

2. Write the word name for each 
number in a selection of exercises. 

3. Write the expanded form for each 
number in a selection of exercises. 
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Unit 7 Overview 


Multiplying and Dividing Decimals 

The first lesson in this unit reviews multiplying a decimal by a 
whole number with attention to place values in the decimal 
factor and in the product. Placing the decimal point is considered 
from two points of view: by rounding the factors and then 
estimating the whole-number product, and by counting the 
decimal places in the factor. Both methods are used in the 
subsequent lessons in which both factors are decimals. Special 
attention is then given to products less than 1, particularly those 
which require the insertion of one or more zeros immediately to 
the right of the decimal point. In the division of a decimal by a 
whole number, place values in both the dividend and the 
quotient are emphasized. Extension of the dividend by adding 
zeros to the right is also presented. Rounding quotients to 
various decimal places applies the same principles as rounding 
whole numbers. The use of the decimal key on the calculator is 
presented for both multiplication and division. The Problem 
Solving lesson involves solutions requiring two or more steps. 


Prerequisite Skills 


¢ multiply a whole number by a number with up to three digits 

© interpret place value for decimals with up to three places 

® write decimals 

© use extra zeros for showing equivalent decimals 

® round whole numbers 

© round decimals to the nearest one 

© use multiplication to find the area of a rectangular region in 
Square metres 

@ divide a whole number by a number with up to three digits 


Unit Outcomes 


¢ multiply a decimal with up to three decimal places by a whole 
number with up to three digits 

@ place the decimal point in the product by rounding and 
multiplying to estimate the product, and by counting decimal 
places in each factor to determine the number of decimal 
places in the product 

¢ find the product of two one-place decimals 

¢ multiply a one-place, two-place, or three-place decimal by a 
one-place decimal or a two-place decimal 

© multiply two decimals, products less than one 

@ divide a decimal by a one-digit number, using extra zeros in 
the dividend 

© divide a decimal by a whole number having two or three 
digits, using extra zeros in the dividend 

® round quotients to the nearest tenth, to the nearest hundredth, 
and to the nearest thousandth 

® solve word problems involving decimals 

® use a calculator to multiply and divide with decimals 

® solve word problems in two or more steps 


Background 


The same basic multiplication and division facts and the same 
algorithms are used with decimals as with whole numbers. Place 
values are emphasized even more with decimals because the 
decimal point must be placed correctly in the product and in the 
quotient. 


T144 


There are two methods for determining the correct location of 
the decimal point in a product: one involves making a 
whole-number estimate of the product and leads to placing the 
decimal point directly to the right; the other involves considering 
the place values to be represented by the decimal portion of the 
product and thus the number of digits that must be shown to the 
right of the decimal point. 


First Method 


Round and estimate 7.895 
42 x 7.895 whole-number product. ma 42 
aU 15 790 
x8 315 800 
320 


Second Method 


Consider place value. 

7.895 names thousandths. 
7.895 has 3 decimal places. 
Product needs 3 decimal places. 


42 x 7.895 


The same methods are equally effective in locating the decimal 
point when both factors are decimals. For the second method the 
decimal places in the two factors are counted and the sum is the 
number of decimal places required in the product. Because this 
approach often loses its place-value meaning, it is important that 
a few basic generalizations should be understood in using it; 
namely, that “‘tenths x tenths = hundredths’’ (2 places), that 
‘“‘hundredths Xx tenths = thousandths’’ (3 places), and that 
‘“‘hundredths x hundredths = ten-thousandths’’ (4 places). 

Multiplication of a decimal or a whole number by a power of 
ten, whether it be a whole-number power such as 10, 100, or 
1000, or a decimal power such as 0.1, 0.01, or 0.001, causes a 
shift in the relative positions of the digits and the decimal point. 
Products may be calculated mentally by moving the digits to the 
left or to the right. Division of a decimal by a whole-number 
power of ten may also be calculated mentally by moving the 
digits to the right. These quotients are identical to the products 
shown below where 5437.9 is multiplied by decimal powers of 
ten. Note that there is no attempt to develop this inverse 
relationship in this unit. 


Whole-number power Digits move to the left 


24.653 
Multiply by 10. 246.53 
Multiply by 100. 2465.3 
Multiply by 1000. 24653. 


Decimal ja) Whole-number 
power Digits move to the right power 

3437.9 
Multiply by 0.1. 543.79 Divide by 10. 
Multiply by 0.01. 54.379 Divide by 100. 
Multiply by 0.001. 5.4379 Divide by 1000. 


Calculators that have a built-in feature called a “‘floating 
decimal point’’ move the decimal point, while the digits remain 
fixed on the digital displays. 

In this unit only whole-number divisors are encountered, so 
the traditional algorithm is used in dividing each place value of 
the dividend starting from the left. When the division procedure 
passes from ones to tenths in the dividend, a corresponding 
decimal point must be placed in the quotient. The regrouping of 
values represented by a remainder at any step combined with the 
next digit of a dividend is performed in the same manner as with 


whole numbers. The only new feature in dividing decimals is the 
optional extension of a dividend by writing zeros on the right. 
This writing of extra zeros should be approached meaningfully 
by examining equivalent decimals such as 3.4 and 3.40, and 
1.656 and 1.6560. 

The principles for rounding a whole number are discussed in 
the Overview for Unit 1, and it is emphasized that attention 
needs to be focused on two digits — on the one in the place 
value to which the number is to be rounded and on the one in the 
next place to the right. The same general principle applies to 
decimals, but an additional step is involved when a decimal 
quotient is to be rounded to a specific place. If the division were 
carried out only to that place, there would be 
no digit to the right, so it is necessary to 0.63 


continue the division to one more place. The 12)7.65%: 
extra digit in the quotient determines whether 72 
the quotient should be rounded up or down. For 45 
example, in finding the quotient for 7.65 + 12 36 
rounded to the nearest hundredth (2 places), the 90 
division must be performed to thousandths (3 84 
places). Since the digit in the thousandths’ place y. 


is 7, the quotient is rounded up to 0.64. 

One cannot work with numbers without becoming fascinated 
by the relationships between operations, by the recurrence of 
certain numbers more often than others, and by the patterns of 
digits which occur frequently in decimal quotients. In this unit 
the method of recording the repetition of digits by drawing a 
horizontal bar above them is introduced. In some instances a 
single digit is repeated, whereas in others two or more digits 
establish a pattern which may be 
extended indefinitely. It is the eh a 8) 1 333eRe 
base-ten structure of our numera- = 3) 


tion system which produces such (Scent S636 ee 
interesting patterns, because = IRsG 

See ee OC aR Oe re 04504 ae 
divisible by certain divisors, ~ 9 324 


even if the dividends are ex- 
tended by adding zeros. 


Teaching Strategies 


If significant differences in students’ abilities become 
apparent in multiplying and dividing with whole numbers in 
Unit 4, it may be advisable to structure two or more instructional 
groups for the work oi this unit. Those students who experienced 
difficulty with the earlier work with whole numbers may need 
more emphasis on place values as they perform the operations. 
They may also be helped in their work in multiplication by 
naming the values represented by the decimal factors, as shown 
on page 134. In their work with division of decimals, it may be 
beneficial for them to name the columns represented by the 
digits in the dividends, as suggested in the Related Activities for 
teaching pages 148 and 149. 

Two methods are presented for placing the decimal point in a 
product, and more capable students should have no difficulty 
using either of them. Less capable students may find it harder to 
estimate a whole-number product and will probably prefer the 
procedure of counting decimal places. Both of the methods for 
placing the decimal point in a product can be used in a game-like 
manner. Students can be challenged to predict how many digits 
will be in either the whole-number part or in the decimal part of 
a product. For instance, in the case of 7.35 x 45.86, the 


product will have a three-digit whole-number part, since 7 x 46 
has a product of hundreds, and there will be four decimal places, 
since the product of hundredths (2 digits) and hundredths (2 
digits) is ten-thousandths (4 digits). 

On page 145 the use of the commutative property of 
multiplication is shown for checking accuracy in multiplying 
decimals. No method is shown for checking accuracy in dividing 
decimals, but the students are familiar with the one for whole 
numbers in which the quotient and 


the divisor are multiplied, and then pee 

the remainder is added. This 6)37.58 SHQos 
method may also be applied to ag Sea 
checking accuracy in dividing dec- lS Lares 
imals, but the place values of 12_ 37.56 
remainders must be considered. As 38 + 0.02 
shown in the example, the remain- 36 37.58 
der 2 means 2 hundredths and must 4 


be written as 0.02. 

The work with repeating digits in quotients can be more 
challenging if students have access to calculators. Students may 
divide consecutive numbers beginning at | by the divisors 3, 6, 
9, 15, and 18 for repetition of single digits, by 11 and 22 for 
repetition of two digits, and by 37 for repetition of three digits. 
Examples for each kind are shown (A). For enrichment, students 
may be challenged to study the relocations of digits when 
numbers are divided by 7, 14, 19, and 21. Examples are given 
for 7 as a divisor (B). 


1+ 7 = 0.142857 


2+ 7 = 0.285714 
3 + 7 = 0.428571 


| 
i= 
On| 
w 


A 19 += 18 = 
OF is 0 Rei 
39 = 37 = 1.054 


Some supermarkets post ‘“‘unit prices’’ for customers to use in 
comparative shopping. The Problem Solving lesson in this unit 
requires students to use division to establish unit prices which 
may be compared. Some of the exercises also make comparisons 
between the quantities obtainable at unit prices. Decimal 
quotients are encountered in either case, and comparisons are 
made between the numbers to one, two, or three decimal places. 
Students may also be challenged to compare unit prices and 
quantities from newspaper advertisements or by actual research 
in stores. Besides groceries, comparative pricing may be studied 
in connection with items from drugstores, hardware stores, and 
building supply centers. 

The skills for multiplying and dividing decimals as presented 
in this unit are assessed in the Checking Up exercises; the results 
should be studied carefully to note whether any concepts or 
processes require additional attention. Students with similar 
needs should be grouped for reteaching, review, and further 
practice. 


Materials 


models for ones, tenths, and hundredths made from copies of 
pages T 393 and T 394 as described on page T 89 

models for ones, tenths, and hundredths prepared from copies of 
pages T 392-T 394 as shown on page T 150 

water, a transparent drinking glass, and objects such as spoons 
and drinking straws (optional) 

calculators (optional) 


Vocabulary 


milligram, mg 


T7145 


Pages 134-135 
LESSON OUTCOME 


Multiply a decimal with up to three 
decimal places by a whole number 
with up to three digits; solve related 
word problems 


7 MULTIPLYING AND DIVIDING DECIMALS 
Multiplying Decimals and Whole Numbers 


The camera store has 27 rolls 
of one type of film. The price 
of each roll is $3.15. What is 
the value of the 27 rolls? 


Materials Bee 27 and 3. +S, 
models for tenths made from COPIES OL ee | nn er tae cic, 


. £ $3. 15 hee the. same aide? 
page T 393 as described on page T 89 : Clee iene 


oe «3.15 a8 315 hundredths. ne 
Prerequisite Skills - 


Multiply whole numbers; interpret aos t 
place value for decimals with up to ga il et a 35 Pianta he ‘ 
three decimal places eee, : 2/7 : 


For AS) product, 





you need to know how 


Checking Prerequisite Skills es Ree and 315, 





Multiply. : i ic 
9 374 BROS | TLS Solaesid 


646A QS! AYE 
3. 62 x 48 aq76 








4. 805 x 3609 2905 aus a ae 3.1 5 hundredths 
Als 7" 
What does each 5 mean? 2 2 OD 21m 
0 
5. 0.57 6. 2.385 steene O ? Rist OF 


CemiGe Re Bitkae aan Wee 


the decimal Ba 








JA eee 7 5, pundiedie 
Divine 2-2 ; 
22 65 :°2205 
63 00 (6300 
$52 0% 8 505 hundredths 


The value of he 27 ai 
of film is $85.05. 


134 


LESSON ACTIVITY students to suggest the use of multiplication and the 
sentence 3 X 0.6 = 1.8. Point out the similarity between 
the multiplication 3 x 6 = 18 and the multiplication 
3 X 6 tenths = 18 tenths. Develop that the product would 
be 18 hundredths (thousandths) if 6 tenths were replaced by 
6 hundredths (thousandths). Use other examples as needed. 
Then ask how the number of decimal places in the product 


can be determined before multiplying. 


Before Using the Pages 


@ Write several numerals on the board, such as 4235, 617, and 
8092. Ask students to mark a decimal point in one of the 
numerals to show thousandths, in another to show tenths, 
and so on, to review decimals with up to three decimal 
places. Include such numerals as 4 and 6500 to obtain such 
decimals as 0.04 and 6.500. For some numerals, ask 
students to mark a decimal point and the symbol $ to show 
an amount of money for dollars-and-cents notation. Point 
out that such numerals show hundredths (of a dollar). For 
each example, ask a student to read the decimal. 


Using the Pages 


@ Ask a student to read the problem. Discuss that multiplication, 
as opposed to addition, is an efficient way to find the 
solution. Note that interpreting $3.15 as 315 hundredths of 


© Display three models for six-tenths, one at a time. Establish dollars helps to demonstrate that multiplying a decimal by 


that each model represents the number 0.6. Group the 
models together and ask how many tenths there are in all. 
Ask for a simpler way to show 18 tenths (1.8). Regroup the 
models as 1 whole and 8 tenths to demonstrate this. 

Write the addition 0.6 + 0.6 + 0.6 = 1.8 on the board 
and ask for a shorter way to express the same idea. Lead the 


T 146 


a whole number involves the same steps as multiplying two 
whole numbers. After adding the partial products, a 
decimal point is placed to show hundredths in the final 
product. Since the problem involves an amount of money, 
the position of the decimal point can also be explained in 
terms of dollars-and-cents notation. 


Working Together 
Complete each multiplication, 


481 481 tenths 48.1 
Vi i 7 




































< oS tenths cious 
3.| 2875 2875 thousandths 2.875 
35 35 35 
00625 10065 thousandths 100.6a5 
Multiply. 
53s 6,145 7. 4.756 
Pas 79 12 
ad.a0 WAI Bi sOgdar 
Exercises 
Multiply. 
ths WA 2 NETH 3. 2.695 
28 28 9 
1615.6 \61.56 24.055 


7. 13*1.0713.91 8. 6x 58.6 351.6 


145 hundredths 1.45 
022) 22 











6 








4. 0.48 


78 thousandths 


9. 0.004 10. 20.3 
15 23 375 
10.05 0.0924 71a.5 
5. 375.6 6. $123.45 

75 237 67 
36.00 890I7.a $8Q71.15 


9. 39x 0.003 0.117 10. 10 x 20.72307.a 


11. 40x 3.7 148.0 12. 76 x 0.0856.46013. 41 x 74.8 3066.8 14. 5 x $97.34 $486.70 


Solve. 


15. The sports store has 7 
tennis rackets in stock at 
$43.75 each. What is the 
value of the tennis rackets? $306.a5 


When a number is multiplied by 10, 
each digit moves one place to the left. 


Example: 


tens | ones [tenths | hundredths 


10 x 3 6 7 


Multiply each number by 10. ¢ 
Write only the products. 





16. The supermarket had a delivery 


of 144 packages of butter which 
were to be priced at $1.39 each. 
What was the value of the butter ?#Q00.|6 


tens | ones | tenths | hundredths 


3 6 7 


hese in your head. 


17. 1.14114 18. 28.62086.219, 3.5883588 20. 6706700 21. 0.0160.16 22. 7.575 


135 
Working Together: Ex. 1-4 demonstrate that multiplying a Assessment 
decimal by a whole number is similar to multiplying two Multiply. 
whole numbers. Because the product names a number of 
; Hin Ie See 2. 
tenths, hundredths, or thousandths, a decimal point is 7 
placed in the product in the appropriate place. Pay UTT9 


particular attention to Ex. 2. The product is 3190 


hundredths, or 31.90. Point out that since 31 and 90 
hundredths is equal to 31 and 9 tenths, the product 31.90 


can also be written as 31.9. 


Solve. 


Exercises: Ex. 17-22 are of particular importance because they 
involve multiplication by ten. The example above these 
exercises shows that each digit of a number moves to a 


greater place value, specifically, one place to the left when 
that number is multiplied by ten. This can be pointed out 
earlier in Ex. 10. Also, because the concept was presented 
with whole number factors in Try This on page 55, you may 
wish to draw attention to it briefly. Note that the students 
are to write only the products for Ex. 17-22. Although 
00.16 is correct for Ex. 21, point out that this is usually 


written as 0.16. 


496.8 


RELATED ACTIVITIES 


@ To help students understand the 
product of a decimal and a whole 
number, provide them with copies of 
page T390 and have them show 
multiplications such as 3 X 0.4 on a 
number line. 


e Students having difficulty multiply- 
ing decimals may find it helpful to 
write exercises using the following 
format. 


577 tenths 577 hundredths 
x 28 828 


16 156 tenths 16 156 hundredths 





@ For practice with basic multiplica- 
tion facts, prepare cards similar to the 
following for the game ‘*‘Dominoes’’ 
described on page T 379. 

@ You may wish to use the first three 
activities on page T 93 to review place 
value for decimals. 

e@ For enrichment, have students com- 
plete pairs of products similar to the 


following. 
3X 0.7 = __ 18 x 0.21 = __ 
WR Beas 21 2603 eae. 


Then ask the students to write multi- 
plications that have the same products 
as Ex. 7-13 on page 135. For exam- 
ple, for Ex. 9, one solution would be 
3 x 0.039 = 0.117. 


3. 0.964 


285 
ATF.750 


4. 53 x 2.5 192.5 5, 281 x 8.367 AS5I.lA7 
6. 10 x 34.26 342.67, 10 x 0.058 0.58 


8. A store sold 36 watches for $24.95 each. What was the value 
of the watches? $898.20 
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Pages 136-137 


LESSON OUTCOME Placing the Decimal Point 
Multiply a decimal with up to three 


The steps for multiplying decimals are the same as 














IS) KS) 2a3.a 119.a38 434875 3161.06 
Multiply. 


Zs 298 13. 6.49 14. 70.4 UGy (utske7/ 16. 34.95 
y) 38 6 49 265 


44.065 A4Y6. 62a 4aa.4 A86.0)3 9361.75 
136 


decimal places by a whole number; the steps for multiplying whole numbers, but you 
place the decimal point in the product have to place the decimal point in the product. 
by rounding and multiplying to esti- Here are two ways that help you remember where 
yi g plying 
mate the product, and by counting to place the decimal point in the product. 
decimal places in each factor ie deter: Estimate the product first, then Count the decimal places 
mine the number of decimal places in multiply like whole numbers. in the factors. 
the product; solve related word prob- For 31 x 6.832, For 31 x 6.832, 
lems 31 rounds to_, 36 6.832 has 3 decimal places. 
31 has O decimal places. 
a : SrouincdsEetones 
Prerequisite Skills 6.832 27 There will be 3 decimal places 
Multiply whole numbers; round whole The product will be about 210. in the product. 
numbers; round decimals to the nearest 6 832 6.832 
one 31 31 
6 832 6 832 
Checking Prerequisite Skills The product of 204 960 204 960 
Multiply. 31 and 6832 is ——> 211 792 For 31 x 6.832, 211.792, 
the decimal point i 
1. 248 2. - goes here. 
8 7 
1984 7104 Working Together 

S325 oXe LI 3erasisias Round and multiply to Estimates How many decimal places will 
4. 610 x 5364 3272040 estimateseach product. sy vali y, there be in each product? 

Vo SO | 25 ILS) Sh, Zoey) A CI 6295 6: 2859 
Round 19 8 42 Pe ee ee ae ee 
5. 34 to the nearest ten. 30 60 a4+o 1a0 
6. 78 to the nearest ten. 30 Show the decimal point in each product. 

Tam sO4 cj, 278) 2). 2.839 10. 612.5 118 2359 
7. 251 to the nearest hundred. 300 ‘is " i = 1a 
8. 3.84 to the nearest one. 4 5776 2232 119 238 434 875 316 106 
9 


. 11.267 to the nearest one. || 





LESSON ACTIVITY For the first method, the whole number is rounded to the 
nearest ten, the decimal is rounded to the nearest one, and 
Before Using the Pages the rounded numbers are multiplied to provide a whole- 


number estimate of the product. (Note that this involves the 
basic fact 7 x 3 = 21 applied to-7 x 3 tens = 21 tens, 
and 7 x 30 = 210.) Then the given factors are multiplied 
like whole numbers and the estimate is used to determine 
where to place the decimal point. Because the exact product 
will be close to the estimate, 210, the decimal point is 
placed between the | and the 7 to give 211.792. It is helpful 
to write, for example, 21.1792 and 2117.92 on the board to 
emphasize that 211.792 is closest to 210, the estimate. 

For the second method, the factors are multiplied in the 
same way as for whole numbers. Then the decimal places 
Using the Pages are counted in each factor and the sum of the decimal places 
in the two factors is determined. The sum indicates the 
number of decimal places in the product. Counting the 
decimal places in each factor at this time prepares the 
students for applying the same procedure when both factors 
are decimals. 


@ Write 8 x 1.064 in vertical form on the board and have 
students help to complete the multiplication. Ask them to 
explain the steps using statements such as ‘‘8 times 4 
thousandths is equal to 32 thousandths, or 3 hundredths 2 
thousandths’’. 

Use other exercises on the board to review the lesson on 
pages 134 and 135. After several exercises, ask a few 
students to tell how they decided where to place the decimal 
point in each product. They may suggest one or both of the 
methods presented on page 136. 


@ The worked example shows two ways of determining the 
position of the decimal point in a product. Some students 
may prefer to use the first method, while others may prefer 
to use the second. Also, one method may be used to place 
the decimal point and the other method used as a check. 


T 148 


Exercises 
Solve. 


1. A transport truck carries 
9 cars, each with a mass of 
806.8kg. How heavy is the 
load on the truck? 7261.2 kg 


. A dentist pulled 23 teeth 
in a day at $22.50 per 
tooth. How much did the 
dentist charge that day 
for pulling teeth? $517.50 


Multiply. 


3. 2.9 4.7.59 5. 57.83 
83 47 5 
a40.7 56.73 389.15 


Then complete 
each of these. 


1. 4 tens 
2 tens 


? 
3 hundreds 
2. 8 hundreds 
7 tens 
56 ? 
56+housands 
3. 3 tens 
6 thousands 





6 
1 86 18 ? 
13 ten thousand 


For multiplying, in general, 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
1-15, on page. 331 and Ex, 1-16, Ex. 
33-48, and Ex. 65-80 on page 333. 
e To provide practice in placing the 
decimal point, prepare a work sheet 
similar to the following. 


Place the decimal point 
in each product. 

28 x 6.4 = 1792 

37 X 8.1 = 2997 


99° xX 9,027— "53 218 
613 x 47.8 = 293 014 


4. tens 
tens 


5. hundreds 


tens 


42 X 6.89 = 28 938 


? 
hundreds 
6. tens 


thousands 


6. 0.832 7. 64.3 8. $7.24 

52 170 S27, 

43.064 KO SEEN) $E7I.4S 
9. 32 x 3.971A704 10. 6 x 5.68334.098 


ten thousands 


11. 561 = 16.49900.412. 8 x 810.2464819a] Find the product of each 
without using paper or pencil. 


13. 100 x 1.014 14, 504 x $6.68 
\Ol.4 


$3366.72 8. 30 


When a number is multiplied by 30 
100, each digit moves 2 places re 
to the feft. When it is 10. 400 
multiplied by 1000, each digit 80 
moves 3 places to the left. 32 000 


Examples: 100 = 5.382 = 538.2 12. 8000 


1000 x 5.382 = 5382 a0 
3a0 000 


Multiply each number by 14. 5000 
10, 100, and 1000. Write 300 
Only the products. | 500000 


16. 300 
17. 41.82 200 
18. 6.27. 19. 38 20. 0.016 | ©2900 


15. 38.59, 385.9, 3859-16. 146.74, 1A67.4, lae7Y 
7 4is.a, 48a, 44820 16 6a.7, 6a7..6a70 
19. 38, 380, 3800 QO. 0.16, 1.6, 16 


i; Do these in your head. ? 
15. 3859 16. 12.674 





Working Together: Ex. 1-3 provide practice in estimating a 


product. Ex. 4-6 deal with counting the decimal places in 
the factors to determine where to place the decimal point in 
the product. The results of Ex. 1-6 help students to place 
the decimal point in each product for Ex. 7-11. For Ex. 
12-16, the students must multiply the factors and place the 
decimal points in the products. Rounding and estimating 
may be used, as well as counting decimal places, for Ex. 
12-15, but for Ex. 16 the counting method is probably 
simpler. 


Exercises: After the students have completed Ex. 1-14, ask 


them to explain how they decided where to place each 
decimal point. Ex. 15-20 extend the concept of multiplying 
by ten (see Ex. 17-22 on page 135) to multiplying by 100 
and by 1000. 


Keeping Sharp: These exercises review multiplications for 


which the two factors are multiples of 10, 100, or 1000. 
Discuss how the number of zeros in the two factors together 
gives the number of zeros in the product in each of 
examples A, B, and C. Relate these to the place names of 


? 
thousands 


7. hundreds 


» 
hundred thousands 


13. 6000 


540 000 
15. 7000 


5 600 000 


157 x 34.7 = 54 479 





e For practice in multiplying by 10, 
100, and 1000, have the students 
complete charts similar to the follow- 
ing on copies of page T 382. Discuss 
patterns shown in the completed chart. 


0.38 [0.184 


thousands 





90 


800 
e For the following exercises and 
others similar to them, discuss why the 
method of counting the decimal places 
may be preferable to estimating the 
product as described on page 136. 


0.015 0.29 
x DB x 6 





the factors and products in Ex. 1-3. After the students have 
completed the exercises, ask them to explain in their own 
words the answers for Ex. 4-16. A thorough discussion of 
these exercises is helpful in preparing the students for 
similar work when both factors are decimals (see Try This 
on page 143). 


Assessment 


Multiply. For Ex. 5, tell how you decided where to place the 
decimal point in the product. 


1. 4.9 Ze as 3. 8.6 
28 936 wit 
I37.a 683.a8 60.a 


4. 53 x 5.89 3ia.17 5. 814 x 1.325 \078.550 
6. 100° 00;025"a57s 1000 25:47 a5470 
Solve. 


8. A book has a mass of 1.35 kg. What would be the mass of 24 
of these books? 32.40 kg 
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Pages 138-139 


LESSON OUTCOME Multiplying Tenths 


Find the product of a whole number 
and a one-place decimal; find the 


The top of the display table is 2.8m long and 
1.2m wide. What is the area of the table top? 





product of two one-place decimals 


Materials 

models for ones, tenths, and hun- 
dredths prepared from copies of pages 
T392-T 394 for diagrams as shown in 
Before Using the Pages 


Prerequisite Skills 

Multiply a three-digit number by a 
two-digit number; use multiplication to 
find the area of a rectangular region in 
square metres; write decimals 





Checking Prerequisite Skills 
Multiply. 





Multiply 1.2 and 2.8. 
For the product 


7 Hesehahe) 
12 


you need to know how 
to multiply 2 and 28, 


258 
1 


OTs 


and how to 
multiply 1 and 28. 


LMypygs| 
AG. 2. 


I 
“ies, O 


Then add and place 





1233x825 2. 146 x_67 
I8975 978A 


the decimal point. 





Find the area. 


2: 





Pa: 




















3. 
3m 6 m2 
2m 


Complete. Remember, you can use either 
of these ideas to help you t 
place the decimal point: ef ae: 


Pee ee Dunes Ine oe é 2.8 has 1 decimal place. * 

1.2 has 1 decimal place. : 
* There will be 2 decimal places . 
» in the product. z 





1.2 rounds to 1 
Write the decimal. 


‘ The product will be about 3. / 
6. 3 ones 4 tenths 6 hundredths 3.46 patel eee rs meee mre ae 


The area of the table top is 3.36 m?. 


7. 5 ones 0 tenths 8 hundredths 5.08 
138 


LESSON ACTIVITY 


Before Using the Pages 


e Prepare the students for the concept of this lesson in the 
following manner, using models for ones, tenths, and 
hundredths prepared from copies of pages T 392-T 394. 
Tell the students that the model for one represents a square 
having sides 1 m in length, and ask for the area (1 m7’). 
Establish that a tenth strip (cut from a model for tenths) 
represents a rectangle with dimensions 1 m by 0.1 m and 
an area of 0.1 m/’; similarly, a hundredth square (cut from a 
model for hundredths) represents a square with sides 0.1 m 
in length and an area of 0.01 m?. 

Before the lesson, prepare diagrams similar to the 
following by pasting models on construction paper. 


a 20m w 1 m* 
0.3 m2 0.3 m? 
i 0.02 m? 
2.3 m? oe 


T 150 





Ask the students to find the area of each diagram by 
counting the whole square metres, tenths of a square metre, 
and hundredths of a square metre. Ask for another way to 
find the area of a rectangular region. (Multiply the length 
and the width.) Mark the dimensions on each shape and let 
the students attempt the multiplications. This can lead them 
to discover that the product of two one-place decimals, 
such as 1.1 and 1.2 for diagram B, must be a two-place 
decimal (1.32). 


Using the Pages bt 
e Ask a student to read the word problem. Note that the diagram 


representing the table top shows a length of 2 m and 8 
tenths of a metre and a width of 1 m and 2 tenths of a 
metre. Ask the students to count the whole square metres 
(2), the tenths of a square metre (12), and the hundredths of 
a square metre (16) in the diagram. Point out that 10 
hundredths can be regrouped as 1 more tenth, and 10 tenths 
can be regrouped as 1 more whole. Thus, the area is the 
sum of 3 m?, 0.3 m?, and 0.06 m?, which is 3.36 m?. 


Working Together 
Round the factors 

and multiply to 
estimate each product. 


How many decimal places are 
in each factor? How many 
will be in each product? 


1. 9.8 2223 ce Boy, HOO ledey eyed El 71D mk 
24 16.2 32 aap 0.9 | 28 0 
30 By 30 ers be “a 

Show the decimal point 

in each product. Multiply. 

7, oo Sees 7 9. 17 10. 23 Via ro 12 
Be ey 0.9 6.2 28 0.9 
2352 1824 153 4.36 Q01.6 153 
43.5a iga.4 1,53 

Exercises 

What is the area Multiply. 

OI HIS TEBIe On GOB Ti tenes 3, 403 4. 72 5. 28.4 

‘A b- 1.2 m—m} 29 5.6 0.6 49 

1073 aa5.68 “aa 1391.6 


6. 44x 48a).1A7. 0.7*543.78 8. 1.37.1 9.283 
SOS ee ors cia tO 8 COE. S, Sins Odtmmo 2am eyalOl,.Ort 


For this dominoes box, what is the area of 


12. the top? lla. B4cme 
13. the front ?54.25cm% 


3.4m 
— 14, the end?1300cm* 95 m 
15. all the faces ?360.]8cm* 




















DOMINOES 








When a number is multiplied by 0.1, 
each digit moves one place to the right. 





Example: 
tens | ones | tenths | hundredths tens | ones J tenths | hundredths 
O14 7 2 8 es 7 2 5 


Multiply each number by 0.1. 2 Do these in your head: - 
Write only the products. CPR, oa ee 
16. 39.53.95 17, 15.71.57 18. 380.3819. 7575 20, 09009 21. 5105! 


139 


Note that the product of the whole numbers 12 and 28 is 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
16-30 on page 331. 

e For practice in multiplying by 0.1, 
use copies of page T391 to provide 
number wheels similar to the follow- 


ing. 


e Have the students adapt models of 
ones, tenths, and hundredths (copies of 
pages 1392-1394) to prepare dia- 
grams similar to the one on page 138 
for an appropriate multiplication exer- 
cise on page 139. 

e Ask students to measure to the 
nearest tenth of a metre the dimensions 
of a rectangular shape such as the top 
of a desk. Then have them use 
multiplication to find the area of the 
rectangular shape. 


Exercises: For exercises such as Ex. 10, the products may be 


336. Review that the position of the decimal point for the 
product of 1.2 and 2.8 can be determined two ways as 
indicated in the “thought clouds’’ at the bottom of page 
138. Summarize the three methods that indicate that the 
product of two one-place decimals is a two-place decimal: 
using a diagram; rounding factors to estimate the product; 
counting the decimal places in the two factors. For the third 
method, emphasize that the sum of the decimal places in 
the factors gives the number of decimal places in the 
product. Emphasize that multiplication is performed as for 
whole numbers. 


written without unnecessary zeros (231 rather than 231.0, 
for example). Remind the students that the answers for Ex. 
12-15 require the symbol cm?. Ex. 16-21 are of particular 
importance because they involve multiplication by 0.1. 
Note that extra zeros will be required for Ex. 18 and Ex. 
20, and the answer for Ex. 21 may be shown simply as 51 
rather than 51.0. The procedure for multiplying by 0.1 
should be contrasted with the procedure for multiplying by 
10 (see Ex. 17-22 on page 135) because they are inverse 
procedures. 


Working Together: For Ex. 1-3, the students are asked to Assessment 
round the factors and multiply to estimate each product. Multiply. 
Ex. 4-6 relate the number of decimal places in the product 
: i 1. 9.4 oe Oo 3. 8.5 
to the number of decimal places in the two factors. Ex. 7-9 38 is 0.7 
provide practice in placing the decimal point in a product. a5 74 30 595 


Note that some of Ex. 1-12 are repeated, but the 
instructions are changed so that finding a product is 


developed in stages. 


4. 4.3 x 4.91.07 5, 28 x 6.7 \37.6 
6." OFIX79 BIOS 978 WT < 120818 
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Pages 140-141 


LESSON OUTCOME Multiplying Hundredths and Thousandths 


Multiply a one-place, two-place, or 
three-place decimal by a one-place 


The helium in the balloon would cause the balloon 
to be lifted into the air if Lois lets go of the 
string. 1.113g can be lifted for each litre of 


decimal or a two-place decimal helium in’ the balloon. What mass can be lifted 
when there are 65.3 L of helium in the balloon? 


Prerequisite Skills 

Multiply a three-digit number by a 
three-digit number; multiply a four- 
digit number by a two-digit number 


Checking Prerequisite Skills 
Multiply. 


1. 983 2. 1950 
346 58 
340 118 113 100 


Multiply 1.113 and 65.3. 


3. 27 x 7526 203 a0a 
4. 418 x 907 379 la6 


FOmuwi ce O G23) 


Remember, you can multiply decimals like whole numbers, 
but then place a decimal point in the product. 


ely 1G os C5),65, 


653 rounds to 65 65.3 has 1 decimal place. 


rounds to 1.113 has 3 decimal places. 


1.113 ————— 1 


There will be 4 decimal places 


The product will be about 65. in the product. 





65.3 
ic 
“1-959 
6 530 
65 300 
653 000 


1__________—» 72 6789 





ft 
The decimal point 
goes here. 





A mass of 72.6789 g, or about 73g, can be lifted. 


140 


LESSON ACTIVITY 


Before Using the Pages 


@ Write the six digits 412305 on the board. Ask a student to 
place a decimal point so that a numeral with four decimal 
places will be shown. Ask another student to read the 
numeral. Ask students to tell the place value of each digit in 
the numeral. Ask a student to round the decimal to the 
nearest whole number (41) and to round that number to the 
nearest ten (40). 

© Complete one or two exercises on the board with the students 
to review the work of the lesson on pages 138 and 139. 

12 B pq, | 
Ida GS 


Using the Pages 


e Begin with a discussion of the illustration. Have the students 
recall that a balloon filled with helium will rise because 
helium is lighter than air. This concept was encountered in 
the lesson on pages 88 and 89. The photograph on page 89 
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shows that large balloons are still in use. The one shown on 
page 89 was involved in a crossing of the Atlantic Ocean in 
1978. The trip from Maine, U.S.A., to a point west of 
Paris, France, took six days to complete. Mention the fact 
that if a balloon is increased in size, more helium is 
required to inflate it, and thus it can lift a greater mass. 

Ask a student to read the word problem. Discuss that a 
mass of 1.113 g can be lifted for 1 L of helium in the 
balloon, 2.226 g for 2 L, 3.339 g for 3 L, and so on. 
Establish that multiplication can be used to find the mass 
that can be lifted for 65.3 L of helium. 

Review that the procedure for multiplying decimals is the 
same as for multiplying whole numbers, except that a 
decimal point must be placed in the product. Ask how the 
position of the decimal point can be determined. (Round 
each factor to estimate the product or count the decimal 
places in the two factors.) Have a student explain each 
method used for the worked example. Point out that the 
example shows that the product of tenths and thousandths is 
ten-thousandths. 





RELATED ACTIVITIES 


Working Together Exercises e For further practice, you may wish 








Round the factors and multiply Multiply. to have the students complete Ex. 
to estimate each product. 31-61 on page 331 and Ex. 17-32 on 
1. 2.403 Pa Git i, Pde: age 334 
1. 1.786 2.4.21 3. 3.956 422 3.14 27.8 ce meee ee 
93 3 33 71.6 93836 Cys 57 AR e For practice in multiplying by 0.1, 
Ig igen BBO wei ca cis? B. OBaS eee 0.01, and 0.001, provide tables similar 
How many decimal places are as 0.875 8.36 to the following on copies of page 
in each factor? How many a3.als5 AVN acai. FB SOEYS T 391. 
will there be in each product? 
7.4968 8. 615 9. 0.98 eee 
4. 46.092 5.23743 6. 25.5| 6.9 6.7 ee 
743 32 2B 8.49 a 34.8792 41a.05 8.8690 


as 4 3 10. 5.88% 4.23 11. 2.6 x 15.23 = | 301 | esi 16 
Show the decimal point 12. 5.0986) 13, 0.07 » 8756 a th 
| 20.8889 1.306% 2% 





pecact sD Oduict 14. 229% 073 15. <b 
share ee PES e Adapt the rules of the game 
oe oy ea When - oe is multiplied by ‘Greatest Sum’’ on page T379 for a 
16 554 61724 (0.01, each digit moves 2 places _ game ‘‘Greatest Product’’, using 
16.554 6.174 to the right. When it is _ charts similar to the following. 
Multiply. multiplied: by 0.001, each a 
moves: 3 places to the right. 
W), AA OZ StS . 
3.83 3.49 . _ Examples: 0.01 = 108. 5 4 085° 
16.1843 Q6495 SS 0.001 * 108.5 = 0.1085 
11. 7.08 12. 37.4 Multiply ‘each number by 01, 0.01, 
ps4 89.2 and 0.001. Write only the products. 
45. 3la 3336.08 ee : 
16, 3487 17. 4762 «18 367 
19 2 WG 21.07 © @ Outline a place-value chart on a 


flannel board or a magnetic board. 
Represent a number by placing four 
digits (felt numerals or magnetic nu- 
merals) on the chart. Ask students to 
move the digits on the chart so that the 


number is multiplied by 10 (100, 


filled with helium ? balloon 5 
PROBLEM she tenn 
| Where do balloons go that rise? SOLVING 1000, 0.1, 0.01, 0.001). This activity 
escape into the air? 


6. 3487, 3.487, 0.3487 17 476.2. 47.6a, 4.768 


Discuss the answers to these questions. Answers will vary. 


1. Why does the balloon being blown 2. How far does a balloon 
up become larger fast at first travel when you blow 
and larger more slowly later? it up and let it go? 


. How heavy is a balloon . How high can a 


can be used to help develop the 
concept that if a number is multiplied 





18, 0.367, 0.0367, 000367 19. 2.9, 0.89, 0.089 ue by 10 (100, 1000) and the answer is 
a0. 0.51, 0.051, 0.005! A OlOn a OlOOn, O1OUOT multiplied by 0.1 (0.01, 0.001), the 
result is the original number. 
Working Together: Both methods for placing the decimal point Assessment 
in a product are practiced in Ex. 1-6. The students can use Multiply. 
either method to complete Ex. 7-12. 1. 1.57 2. 0.802 3. 5.73 
Exercises: For Ex. 5 and Ex. 9, it may be necessary to review 5.9 6.4 4.79 
that a factor such as 0.875 rounded to the nearest whole 9.a63 5.13a28 a7.4ué7 
number is one. For Ex. 13, ask which of the two methods is 4. 6.9 x 3.587 5 5 6 a8 
preferable for determining the position of the decimal point Q4.7503 10.868 


and ask students to explain their choice. It is likely that 
most students will count the decimal places in the factors 
because 0.01 rounded to the nearest whole number is zero. 

Note that multiplication by 0.01 and by 0.001 is given 
special attention in Ex. 16-21. Emphasize that the digits of 
a number move to positions of lesser place value when the 
number is multiplied by 0.1, 0.01, or 0.001. 


Problem Solving: Provide an opportunity for the students to 
discuss these exercises. 
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Pages 142-143 


Two Decimal Factors, Products Less Than I 
LESSON OUTCOME eis bie 
: ° The cheese pizza contains & A milligram is 
Multiply two decimals, products less 0.32 mg (milligram) » one-thousandth 
than one of vitamin B,. i 


Vocabulary 
milligram, mg 


Prerequisite Skills 

Multiply a decimal with up to three 
decimal places by a decimal with up to 
two decimal places, products greater 
than one 


Checking Prerequisite Skills 
Multiply. 


1.91.85 2. 0.738 
6.2 2.94 
11.470 a.l697A 


3. 0.9 x 6.7 6.03 
4. 4.8 x 3.086 14.8128 


Multiply 0.3 and 0.32. 


Fom0ns 0la2) 


0.32 has 2 decimal places. 
0.3 has 1 decimal place. 


There will be 3 decima! places The decimal point 
in the product. goes here. 





Nick will get 0.096 mg of vitamin B, from the pizza. 
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LESSON ACTIVITY to the word milligram and the symbol mg, and ask why 
multiplication is used to find the solution. Note that the 
Before Using the Pages decimal factors suggest the whole numbers 3 and 32. Ask 
why rounding the factors to the nearest whole number does 


© Write fi ls similar to the followi the board. 
ata 5 x eo at ie ‘cake " i not show where the decimal point should be placed in the 


product. Develop that it is necessary to count the decimal 
places in the two factors to determine where to place the 
decimal point in the product. 


For each numeral, have students count the digits from right 
to left, to determine where to place the decimal point so that 
the numeral shows a one-place decimal. Note that a zero 
will be required to express 8 as 0.8. Ask students to read 
the decimals. Repeat the procedure so that each numeral 
shows a two-place decimal. Continue the procedure to 
show three and four decimal places. Pay particular attention 
to the use of more zeros in a numeral; for example, to 


express 34 as a four-place decimal it is necessary to write 
0.0034. 


Working Together: Ex. 1-3 guide the students as they 
determine the number of decimal places in each product. 
Ex. 4-6 present the same multiplications with the factors 
multiplied as whole numbers. The students are required to 
place the decimal point in each product. The preceding 
skills are applied in completing Ex. 7-9. Pay particular 
attention to the use of more zeros to show the required 
number of decimal places in a product, as in 


Using the Pages 0.08 x 0.12 = 0.0096 for Ex. 7. 


e Encourage the students to comment on the photograph. Note 
that the pizza is cut into ten equal parts. Ask students to Exercises: Ex. 14-16 provide practice in multiplying by 0.1, 
read the statements above the photograph. Draw attention 0.01, and 0.001. 
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Working Together 


How many decimal places are 
in each factor? How many 
will there be in each product? 


teeOnse ae 276045 ones: 
Oem 0.05 2 
4 ae 
Show the decimal point 
in each product. 


4. 0.138 iy Ohrhs: 
OF) 0.05 


966 90 
0.0966 0.0090 


Multiply. 


7. 0.12 8. 0.79 
0.08 0.8 
0.0096 0.63a 


Exercises 
Multiply. 


1. 0.14 2. 0.64 
0.7 0.32 
0.098 0.a048 


4.0794 5.03 
0.6 0.2 
0.4764 0.06 


7. 0.88 8. 0.02 
0.8 0.03 
0.704 0.0006 


10. 0.04 x 0.20008 11. 0.5*0.70.35 
2 O27 20203 As nOr2. " 0333 0796 


0.008) 
Multiply each number by 
0.1, 0.01, and 0.001. __ 
Write only the products. 
£Do these in your ‘head. 
44.17 ..15.06 — 16. 53 





0.17,0.017, 0.06,0,006, 5.3,0.53, 


0.0017 0.0006 0.053 


Then complete 
each of these. 


1. 4 tenths 
2 tenths 


8 ? 
& hundredths 
2. 8 hundredths 


7 tenths 


6 ? 
t+housandths 
3 tenths 


6 thousandths 
18 





i 
ten-thousandths 
For multiplying, in general, 

4. tenths 5. hundredths 
tenths tenths 

? ? 

hundredths thousandths 
6. tenths 7. hundredths 
thousandths thousandths 





? ? 
ten-thousandths hundreddhousandths 


Find the product of each 
without using paper or pencil. 


(ch, (OS) 9. 0.9 
0.3 0.6 
0.09 0.54 
dden0:02 

0.5 

0.010 

13. 0.006 

0.9 

0.0054 


14. 0.005 
0.03 
0.00015 


15. 0.007 





Try This: Before the students begin, have them compare these 
exercises with those of Keeping Sharp on page 137. 
Similarities between corresponding exercises can be 
pointed out. For example, Ex. 1 on each page involves the 
basic multiplication fact 2 x 4 = 8; also, the whole 
number place value, tens, on page 137, is replaced by the 
corresponding decimal place value, tenths, on page 143. 
When the students have completed these exercises, it is 
important to make similar comparisons again with exercises 
on page 137. For example, the product for Ex. 2 on each 
page relates thousands and thousandths, but the numbers of 
zeros in the products (Ex. B) are different. 


Assessment 
Multiply. 
17°0.07 2570.4 3. 0.94 
OG 0.8 0.04 
0.042 0.a4 0.0376 


4. 0.5 x 0.517 0.2585 = 5. 0.08 x 0.09 9:007a 


6. 0.2 x 0.01 0.002 


7. 1.3 X 0.001 0.0013 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete related 
exercises from Ex. 62-73 on page 331 
and others from Ex. 49-64 and Ex. 
81-96 on page 334. 

@ To help the students understand 
multiplications such as 0.2 x 0.4, 
provide them with copies of the hun- 
dredths model on page T 394 to repre- 
sent metre squares. Review that each 
side of the square represents a length 
of 1 m marked into tenths of a metre. 
Each small square represents an area of 
0.01 m’. Have them outline a rectan- 
gular region having dimensions of 
0.2 m and 0.4 m, noting that the area 
of the region represented is 0.08 m?. 





e Adapt the game ‘‘Product Search’’ 
on page T 380 for decimals by marking 
0.1, 0.2, 0.6, 0.7, 0.8, and 0.9 on one 
die, and 0.3, 0.4, 0.5, 0.06, 0.07, and 
0.09 on the other die. Write the 
decimals shown on the first die in the 
top row of the game board and the 
decimals shown on the second die in 
the left column of the game board. 
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Pages 144-145 
OBJECTIVE 


Practice 





Demonstrate competence in multiply- 
ing decimals 


Materials 

water, a transparent drinking glass, 
and objects such as spoons and drink- 
ing straws (optional) Science Fact: 


lf a volume of gas 

is lighter than 

the same volume of air, 
the gas rises. 














Solve. 


1. 1.113g can be lifted for each litre 
of helium in a balloon. What mass 
can be lifted by 163.4 L of helium? 18).8642q 


2. 1.203 g can be lifted for each litre 
of hydrogen in a balloon. What mass 
can be lifted by 329.7 L of hydrogen? 396.6a9\g 


3. Can more be lifted with 108 L of 
helium, or with 100 L of hydrogen? 100 L of hydrogen 


In water an object is 1.33 times 
deeper than it appears to be. How 
deep is an object that appears to be 

























et 
Science Fact: 


Light rays seem 
to bend when 
they pass from 
water to air. 














= 












sbolitlys. wee ahs 





Science Fact: 
Metal expands 

as the temperature 
increases. 





144 


LESSON ACTIVITY 


Using the Pages 


e Begin with a discussion of the Science Fact cards shown on 
page 144. The first card may remind the students of similar 
examples in the lessons on pages 88, 89, and 140. (A 
balloon filled with a gas that is lighter than air rises.) For 
the second card, students may suggest that they have 
noticed that an object, for example, a drinking straw, 
appears to be bent when it is partially immersed in water. It 
would be helpful to demonstrate the concept for the 
students by using a transparent drinking glass, water, and 
such objects as drinking straws and spoons. For the third 
card, explain that metal expands as the temperature rises, 
and thus telephone wires increase in length when the 
weather becomes warmer and decrease in length as the 
weather becomes cooler. A similar example may be 
described for the metal rails of a railroad track. Point out 
that the exercises on page 144 involve the science facts 
shown on the cards. Ex. 7 is starred because the solution 
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4. 0.3m deep? 0.399m 
5. 1.8m deep? 2.394m 


Solve. 


6. 1000 m of a steel wire will expand 
0.012 m for a 1°C increase in 
temperature. How much will 1000 m 
of this wire expand for an increase 


OpmlOnGz, Gy OL (# Ole Ow Gz 
0.lam 0.006m 0.a364 m 
*7. 1km of aluminum wire will expand 


0.026 m for a 1°C increase in 
temperature. For a 1°C increase in 
temperature, what will the length become 


for 1.5km of wire? for 700 m of wire? 
1500.039m 100.0\8Am 






















Each student bought a Science Fact 
trading card at the store. Each card 
cost the same amount. The total 
cost for the group was $2.03. 








1. How many students were there? Tor ad 












PROBLEM 2. How much did each a 
Science Fact card cost 
SOLVING Age or 76, 


involves more than one step and because different units of 
length are involved (kilometres and metres). 

The example at the top of page 145 demonstrates that 
some products must be rounded to the nearest cent 
(hundredth of a dollar) since amounts of money for 
dollars-and-cents notation are written as two-place deci- 
mals. For instance, to buy 1.25 kg of fruit that costs $1.57 
for 1 kg, the product $1.9625 is rounded to $1.96. Ask the 
students what digits in the third decimal place would result 
in rounding the product to $1.97. Ex. 8-11 involve similar 
examples. 

The product of two whole numbers can be checked by 
reversing the order of the factors and multiplying. This 
procedure also applies for decimal factors as shown in the 
example to the right of Ex. 12-17. You may wish to 
discuss the example before the students begin the exercises. 

Students encountered Magic Squares previously on page 
103. Note that diagrams A and B are identified as Magic 
Squares because the sums of the numbers for any row, 
column, or diagonal are equal. Thus, there is no need to 





When an amount of money and Example: $1.57 
a decimal are multiplied, the 
product is usually rounded 
to the nearest cent. 


1.25 
$1.9625 —lounds to_, «4 96 


Multiply and round to complete these supermarket price tags. 





































































8. 9. 
Spareribs Chicken legs <] 
Price per Total Net mass in Price per Total Net mass in 
kilogram price kilograms kilogram price kilograms 
l $3.70 | Ire 7 | | 1.64 | $3.89 $5.17 
10. 11. 
Pork chops Lamb roast 
Price per Total Net mass in Price per Total Net mass In 
kilogram price kilograms kilogram price kilograms 
You can change the order of Example: 1.38 2VG 
the factors to check multiplication. ZAG _ 1.38 
Multiply and check your work. 828 1728 
1 380 6 480 
UZ, Aas We Tz 14. 89.5 27 600 21 600 
£94 9.3 acy 29.808 29.808 
106.a10 66.96 57.480 Kick i a as 
: |f these products do not match, 3 
15. 42.8 16. 0.18 7, Sie7 thereis a wiigtake. me 
[5194.0 0.0486 13a3. 54 


In a Magic Square, the sums 
of the numbers for any row, 
column, or diagonal are equal. 


18. For Magic Square A, multiply 
each number by 1.06. Do the 
products form a Magic Square? yes 


19. For Magic Square B, multiply 20. Add the two numbers in the 
each number by 0.27. Then add matching positions of your two 
2.859. Do the numbers that new squares. Do the numbers 
result form a Magic Square? yes that result form a Magic Square? yes 


Magic Squares for Ex.18-Qa0 are shown below 


check these sums, but it is advisable to have students tell 
the sum related to each Magic Square by performing at least 
two additions for that square. Ex. 18 and Ex. 19 will enable 
students to discover that multiplying each number of a 
Magic Square by the same number, and/or increasing it by 
the same amount, gives another Magic Square. Also, by 
adding numbers in corresponding squares of two Magic 
Squares, another Magic Square is obtained (Ex. 20). 


Problem Solving: Students will likely use a ‘‘guess and test’’ 
strategy to solve this problem. Emphasize that each student 
in the group bought one Science Fact card; thus, the 
number of cards bought is the same as the number of 
students. Also, it is stated that each card cost the same 
amount; this implies that fractions of a cent are not 
involved. For example, for a group of 5 students a cost of 
40.6¢ for each student is rejected as a possible solution. 
Note that the two possible answers involve the factors 7 and 
29 for the number 203. 





RELATED ACTIVITIES 


e Provide a work sheet with multipli- 
cations such as 64 x 738 = 47.232, 
showing a decimal point in the product 
but not in each factor. Have the 
students rewrite the multiplications 
showing a decimal point in one or both 
factors in as many ways as possible to 
obtain the given products. For exam- 
ple, the previous sentence can be 
rewritten as follows. 

64 x 0.738 = 47.232 

6.4 xX 7.38 = 47.232 

0.64 x 73.8 = 47.232 

0.064 x 738 = 47.232 
If you wish, adapt exercises for whole 
numbers from pages 56 to 60 to 
prepare the work sheet. 
e Ask the students to bring to school 
price tags from packages of meat, 
fruits, vegetables, and so on, used in 
the home. The tags should indicate the 
price per kilogram, the mass of the 
food, and the price paid. These tags 
may be used for self-checking exer- 
cises in multiplication. For example, 
students can multiply the number of 
kilograms and the cost per kilogram, 
round the product to the nearest cent, 
and check their answer with the price 
indicated on the tag. 
e Have the students form new Magic 
Squares by the use of multiplication 
and/or addition for the Magic Squares 
on page 103. Some students may also 
wish to test the use of division and/or 
subtraction. 
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Pages 146-147 
LESSON OUTCOME 


Divide a decimal by a one-digit 
number, using extra zeros in the 
dividend; solve related word problems 


Divide 5.67 b 


Materials 

models for ones, tenths, and hun- 
dredths made from copies of pages 
T 393 and T 394 as described on page 
189 











For 3)5.67, d 


Prerequisite Skills £3 eee 



















ae oP é3x8=24 , 
Divide a four-digit number by a (3x26 : 26 tenths. © 3x9=27... too greatly 
one-digit number; use extra zeros for : _.. too great! . sti adi indi Bisel a= or cea tage 

aban tate react Use 3 x 8 tenths = 24 tenths. 





showing equivalent decimals 


Checking Prerequisite Skills 
Divide. 


4 
1. 8 )2616 


2. 9)6246 
5 705 
3. 4)232 4. 6)4230 


Write each as a four-place decimal. 


5. 9.768 6. 4.13 
9.7680 L.1300 
Write each as a three-place decimal. 


7, 5.2 5.aOU 8.0.40 410 


694 
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LESSON ACTIVITY 


Before Using the Pages 


© Students who can divide a whole number by a whole number 
less than ten have little difficulty applying the procedure to 
similar exercises with decimal dividends. However, it is 
advisable to review that division is related to sharing, in 
order that students may renew their understanding of the 
concept as it relates to decimal dividends. For example, 

21 

have the students recall that 4)84 can be demonstrated by 
sharing 8 tens and then 4 ones equally among 4. Ask what 
interpretation can be given to divisions such as 4)8.4, 
4)0.84, and 4 )0.084, demonstrating one or more by sharing 
the appropriate models. Then discuss examples such as 
4)5.2 which require regrouping. Emphasize the left-to-right 
order of dividing (sharing) the dividend place by place. 
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Dividing by a One-Digit Number 


the 5 ones first. 


5.67 divided by 3 equals 1.89. 









VES 






oageoo 
eo 








Then divide 
the 26 tenths. = 


Think of the 
2 ones 6 tenths 
that remain as 


ivide 


ile 
67 pone, Write 35.67 
{ *, Place a i. 3 
ae =. decimal point i al 
24 


. in the quotient. % 


Think of the 


2 tenths 7 hundredths 26 
that remain as 24 
27 hundredths. 2 
8 
Then divide the Write 3)5. 
27 hundredths. © 2 
ere 28 
Use 3 x 9 hundredths Ry 
= 27 hundredths. 2d 
0 


Using the Pages 


e The worked example demonstrates division of decimal 
hundredths with two regroupings. Have students help to 
explain the steps of the division, considering carefully the 
basic multiplication facts that help to derive digits of the 
quotient. Associate the procedure with the sharing and the 
regrouping of models as indicated in the diagrams. 
Emphasize that the decimal point is placed in the quotient 
above the decimal point in the dividend. Note that decimal 
points are not shown in the work below the dividend, but 
place values are aligned as indicated by the arrows. Ask the 
students to check the accuracy of the division by using 
multiplication. 


Working Together: Ex. 1-3 provide partially completed 
examples. Grey shapes guide the students by indicating the 
positions in the algorithm for the digits and the number of 
digits in each position. 














RELATED ACTIVITIES 


Working Together e For several exercises on page 147, 





Complete. corner eran especially those for which extra Zeros 
018 > ae 0.388 were used in the dividend, ask the 
Js BL RS) ones 5.375 thousandths : : 
4 students to check their work by multi- 
ira O06 an 2a) 78.909 990 9)976S inn: 4. what is the ond) 20800 tenths ; a ait on rs 
be a7 place value 20 plying the divisor and the quotient. 
“B8063 ~~ of each 5? at Ie Aline @ Prepare a work sheet with exercises 
i 63 ine similar to the following to help stu- 
nO 30 dents relate division of whole numbers 
om and division of decimals. 
So Si OS ee, GR RE 20 Complete the first division. Use your 
© An extra zero can be used in the A answer to write the quotients for the 


» dividend to help divide decimals. other divisions. 
i : oni. Wesel <4. 3)46.17 3416.7 
vide. 


he 0.9a 4.062 1.35 0.305 
5. 5)8.75 6. 7)6.44 7. 4)16.248 8. 6)441 9. 8)2.44 3)4.167 
@ Students having difficulty with di- 





Exercises aes : 
viding decimals may benefit from 
Divide. using models to show some of the 
0.6 Y75 ONS) 1.08 H.0Q F 
1. 3)1.8 2. 2)95 3. 8)7.2 4. 6)42.48 5. 3)12.06 exercises on page 147. 


e@ Have the students create and solve 


6. Ainen: ie eras 8. eee 9. Sone 10. ayER word problems similar to Ex. 16 and 
[5275 0.0 0.07] 0.375 a.09 es ee beeen ; 
11. 2)31.5 12. 6)0.48 13. 70.497 14. 8)3.0 15. 9)18.81 @ Provide a work sheet with exercises 
similar to the following. Have the 
Solve. students ring the numeral in each row 
16. What is the cost 17. How much syrup that does not name the same number as 
of each loaf? $0.43 is in each can? 0.63 L the others in the row. 


1. 4.7, 4.700, €.070, 4.7000, 4.70 













min 2. 0.20, 0.02, 0.2, 0.2000, 0.200 
relied 3. 6.0, 6.000, 6, 6.00, 0.6 
(ee a 493.1200" 3812-3120 32102 





147 
Review that zero is recorded in the ones’ place of the Assessment 
quotient for Ex. 1 because the quotient is less than one. Ex. Divide 
2 and Ex. 4 introduce the need for extra zeros in the 58 T46 PHOS 
dividend. For the exercises in this lesson, the division 1. 7)25.06_ 2. 5)37.3 . Js 6)54.33_ 
process should continue with extra zeros in the dividend as 4. 4)13.26 Bi 9)51.12 Pe syoT 
needed, until the remainder is zero. Pay particular attention 
to recording 0 ones in the quotient for Ex. 6 and Ex. 9 and Solve. 
to the use of extra zeros in the dividends for Ex. 8 and Ex. 7. If 8 cans of tomato soup cost $3.04, what is the cost of each 
9. Ask students to use multiplication to check several can of soup? $0.38 
quotients. 


Exercises: Some students may need assistance with exercises 
that involve zeros in the quotient, as in Ex. 4 and Ex. 5. For 
7.8 
example, for Ex. 4, a student may write 6 )42.48 rather than 
7.08 


6)42.48. 
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Pages 148-149 
LESSON OUTCOME 


Divide a decimal by a whole number 
having two or three digits, using extra 
zeros in the dividend 


Since 31 is greater than 23, the 
first digit in the quotient is 0. 


Prerequisite Skills 

Divide a whole number by a whole 
number having two or three digits; 
divide a decimal by a one-digit 
number, using extra zeros in the 
dividend 


0 
Write 31)23.25 


as 232 tenths. 


Then divide the 232 tonite: 


Checking Prerequisite Skills 
Divide. 


645 507 - 
1. 28)18 060 2. 93)47 151 0 
Uo. ) 65 Think of 301232 25 


: 678)28 476 


3 4. 504)32 760 
29.328 

5. 7)47.67 

z 


6. S)146,64 
8. 9)18.72 


f30%7=210 


es a = 
9.11a5 % 


. 8)72.9 


OF 
Write 31 )23. 25 
217 
15 
Think of the 


15 tenths 5 hundredths 


that remain as 
155 hundredths. 


Museum tickets for 31 students cost 
$23.25. How much did each ticket cost? 


Divide 23.25 by 31. 


Think of the 23 ones 2 tenths 


», Mearest ten is 30. | 


too great; 
eS 31 * 7 nes = 217 tenths. 


o at yee Be ; 
_ decimal point.. 


Dividing by a Two-Digit or a Three-Digit Number 


31 union to “Gy 


O07 Then divide the 0.75 
31)2312 5 156 hundredths. Write 31 )2325 
ant : o17 
“¢55 : “30 «5 = 150° TRS 

30 * 6 = 180 a5 
% . too ae ; c 75 


Use 31 * 5 rincleaths 
= 155 hundredths. 


Each ticket cost $0.75. 


148 


LESSON ACTIVITY 


Before Using the Pages 


@ Write the division 42)6384 on the board. Ask a student to tell 
the place value of the first digit in the quotient and to 
explain how this is known. Complete the division on the 
board with the students, reviewing that digits in the 
quotient can be estimated by using a divisor of 40 (42 
rounded to the nearest ten). Write statements to explain the 
steps, as indicated below. 


152 
42)6384 1. Divide 63 hundreds. 
42 42 x 1 hundred = 42 hundreds. 


218 2. Divide 218 tens. 
210 42 x 5 tens = 210 tens. 
84 3. Divide 84 ones. 
84 42 x 2 ones = 84 ones. 
0 


Mark a decimal point between the 3 and the 8 of the 
T 160 


dividend and ask what number is represented by the 
dividend as a result of this change. Ask how the quotient 
will change. The students will likely suggest that a decimal 
point is required between the 1 and the 5. Indicate that this 
is acceptable if the steps of the explanation can be altered to 
justify the quotient for the new dividend. For each 
underlined word in turn, erase the word and ask a student to 
write another word to describe the corresponding step of the 
new division. For example, hundreds would be replaced by 
ones. The completed division is shown below. Ask the 
students to use multiplication to check the quotient. The 
product of 42 and 1.52 should equal the dividend 63.84. 
Led 
42)63.84 1. Divide 63 ones. 
42 42 x 1 one = 42 ones. 


218 


2. Divide 218 tenths. 
ANT) 42 x 5 tenths = 210 tenths. 
84 3. Divide 84 hundredths. 
84 42 x 2 hundredths = 84 hundredths. 
0 











RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
1-20 on page 332 and Ex. 1-16 on 
page 334. 

@ Students having difficulty with place 
value and division with decimals may 
benefit from completing division exer- 
cises as shown. 


Working Together 


To divide decimals correctly, you should know 


1. how to divide 
whole numbers. 


3. how to use 
extra zeros 
in the dividend. 
(EWES 


108)148.555: 


‘The quotient is less than 1.» “There is a O here, 


2. what to do with zeros 
in the quotient. 
3.74 
374 ? Bee 6S Uc, 
21)7854 21)7854 ~~ 39)2418 62)252.96 =: 








4. how to work with rounded divisors. 
ee Son8/ ete 
79)679.4 43)252.41 285) 1197.0 


“Try using 80: Try using 300. 


hundredths 






Try using 40.° 
Divide 


Sole NS) Pa 30) me OWS 
5. 58)190.24 . 377)867.477 . 319)242.44 


Exercises 


Divide. ae: 
2.64 0.25 _.0€ (Oxon 
1. 41)108.24 2. 19)4.75 . 24)49.44 . 94)63.45 
O8! 1.679 0.93 


SOS 0.08!) Pee GIL: 2 Orie 
5. 86)262.3 6. 29)2.349 . 36)60.444 . 426)391.92 


al 
S), BUM eM 10. 
ge 0.014 


. 245)9.065 


. 475)1463 


GS Ree O.O1L 
13. 456)1909.5 14. 517)4239.4 . 792)11.088 


When a number is divided by 10, 
each digit moves one place to the right. 


Example: 





rf 
= 
S) 
0.52 6 
42 2 
Zz 
0 
0.675 
e Students may enjoy completing the 
following pairs of division exercises 
and multiplying the quotients obtained 
as indicated in the following example. 
3.08 
255 0.4 2S) 
2)555 5)255 x 0.4 
1.00 
12) 5) eke GES BAY 


3. 7)14, 14)7 4. 8)5, 5)8 








tens | ones [tenths | hundredths 
5 2 3 = 10 2 


Divide each number by 10. Do these in your head. 
Write only the quotients. Le 
AT. 293 29318. 3.64 036499. 275 87520. 0.8 0.0821. 75.375 153722, 0.25 0.005 





Using the Pages 


@ Read the word problem and establish that division is used to 
find the solution. 

Discuss each step for the division and direct the students’ 
attention to the numerals highlighted in blue. Point out that 
zero is recorded in the ones’ place because the quotient is a 
decimal less than one. Point out that, as for whole numbers, 
the rounded divisor is used only to estimate the quotient; 
the actual divisor is used to complete the multiplication 
steps in the division. 


Working Together: Ex. 1-4 emphasize that the procedure for 
dividing a decimal is the same as for dividing a whole 
number. However, it is necessary at times to use more 
zeros in a decimal dividend to terminate the quotient. A 
thorough discussion of these exercises will help to reveal 
which sub-skills require more attention. You may wish to 
complete Ex. 1-4 on the board with the students. 
Alternatively, you may prefer to have them work individu- 
ally and then ask a few students to explain their work on the 
board. Then, as the students complete Ex. 5-8, pay 


tens | ones | tenths | hundredths 
: 6 2 


85 
4, 392)1117.2 


5. 4)5, 5)4 6. 1)16, 16)1 


149 


particular attention as each of the situations shown for Ex. 
1-4 arises. 


Exercises: For Ex. 16, explain that extra zeros can be used in 


the dividend to complete the division. A decimal point 
should be placed between the ones’ place and the tenths’ 
place of the dividend and the quotient. Ex. 17-22 are of 
particular importance because they involve dividing by ten. 
The example above these exercises shows that when a 
number is divided by ten, each digit of that number moves 
to a lesser place value, that is, one place to the right. When 
they have completed these exercises, have the students turn 
to page 139 and recall the effect of multiplying by 0.1 in 
Ex. 16-21. They should note that multiplying a number by 
0.1 gives the same result as dividing the number by 10. 


Assessment 
Divide. 


3.075 |.A89 0.502 


2. 63 )81.207, 3. 815)409.13 
5. 721)605.64 6. 165)253.44 
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Pages 150-151 
LESSON OUTCOME 


Rounding Quotients 


In the passenger cabin of this 


Round quotients to the nearest tenth, to airplane, 12 seats, one behind 
the nearest hundredth, and to the the other, take up a length of 
nearest thousandth; solve related word 9.75 m. What length, to the 
problems nearest hundredth of a metre, 
does this allow for each seat? 
Prerequisite Skills Divide 9.75 by 12, Round the 
Divide a decimal by a whole number quotient to the nearest hundredth. 
having up to three digits, using extra To round the quotient to the 
zeros in the dividend second decimal place, you should 
divide to three decimal places. 
Checking Prerequisite Skills 0.812 
Divide. 12)9.752 
a.45 5.)A6 96 
1. 38 93 1 Pr 630.756, 478 
: 1A6 12 
3. 75)178.5 4. 116)14.616 30 
24 
6 


0.812 rounds to 0.81. 


There is 0.81 m for each seat. 





Working Together 


Round to the 


1. nearest 2. nearest 3. nearest 
tenth. 6.32 63 hundredth. 15.827/5.83 thousandth. 8.2785 8.279 





To how many decimal places should you divide | 
so that you can round the quotient to the | 


4. nearest ae 5. nearest x 6. nearest 
tenth2g 23)7.45 hundredth?3 7)18.17 thousandth? 16)33.7 


Divide. Round the quotient to the 


7. nearest a 8. nearest 60. 9. nearest 2.106 
ly Cnemce hundredth, 7/1817 thousandth. 16)33.7 


150 

LESSON ACTIVITY other words, 0.812 is rounded down to 0.81, and there is 
0.81 m for each seat. However, if the digit in the 

Before Using the Pages thousandths’ place had been 5, 6, 7, 8, or 9, the digit in the 


hundredths’ place would have been rounded up. The result 
would have been a quotient for which the digit in the 
hundredths’ place was one greater than if the division had 
been terminated at the hundredths’ place. 


e Review the procedure of rounding a number to a given place: 
it is necessary to consider only the digit to the right of the 
given place. In other words, to round 0.348L__] to the 
nearest hundredth, it is not necessary to know what digit 


appears in the ten-thousandths’ place. Working Together: Ex. 1-3 review rounding decimals. You 
may wish to ask the students to round the numbers in Ex. 2 
Using the Pages and Ex. 3 to the nearest tenth, and Ex. 3 to the nearest 
@ The photograph can motivate a discussion about air travel. hundredth. Ex. 4-6 draw the students’ attention to the need 
Direct the discussion towards the seating arrangements for to continue the division one place past the place to which 
certain planes and introduce the word problem. Emphasize the quotient is to be rounded. The divisions for Ex. 7-9 are 
that the length is to be determined to the nearest hundredth the same as for Ex. 4-6 in order to emphasize the steps 

of a metre. Establish that the division must be performed to involved in rounding quotients. 
the thousandths’ place, or to three decimal places, so that Exercises: Give special attention to Ex. 32-37 which review. 
the quotient can be rounded to the nearest hundredth. Point division by 10 and present division by 100 and by 1000. 
out the need for one extra zero in the dividend. In this When they have completed these exercises, have the 
example, the digit in the thousandths’ place of the quotient students turn to page 141 and recall how to multiply by 0.1, 
indicates that the hundredths’ digit remains the same. In 0.01, and 0.001 in Ex. 16-21. They should note that 
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—< 


Try 


Exercises 


Divide. Round each quotient to the nearest tenth. 
yA) 714 elles: 


22xS1.6 3. 8)929 


1. 3)214 


a8 
7,22) 60.725. 8. 


a. 
6. 12)28.92 


Divide. Round each quotient to the nearest hundredth. 
0.38 4.05 8a 


0.3 
4 3)08 5. 
EN 
9. 212)576 10. 


8.97 


05 6 
12. 8)16.38 13. 5)34.08 15. 


6.56 0.18 


16. 14)91.9 ; 18. 82)347.6 


Divide. Round each quotient to the nearest thousandth. 
4.a67 Lisag O.47a 


4Qy _ 1.90 0.19 
19. 198)376 20. 534)100 


33.343 0.086 


21.13)12.8 PPIs 25. 706 


30.015 0.507 


26. 15)450.22 27. 32)16.23 28. 78)2896 


Solve. 


31. On a DC-9 airplane, passengers 
are seated 5 abreast. The 
seating space is 2.29m wide. 
What width, to the nearest 
hundredth of a metre, does 
this allow each passenger? O.46m 


When a number is divided by 
100, each digit moves 2 places 
to the right. When it is 
divided by 1000, each digit 
moves 3 places to the right. 
Examples: 73.6 ~ 100 = 0.736 
73.6 = 1000 = 0.0736 
Divide each number by 10, 100, 
ee i ee eee 
(Do these in your head. : 
32.46 33. 7328 34.58 
35:07. 36. 1057 37. 25 000 


3.713 0.403 2.667 
29. 124)50 30. 75)200 


For some divisions, 
you could use extra zeros 
in the dividend forever. 





2.9090... 
11) 32500e ... 





When this happens, one 
or more of the digits in 
the quotient will follow 
a repeating pattern. 


Write 
OC ww = 
2.9090... = 2.90 


Use a bar above the 

repeating digits 

to show the quotients. 
1.6 416 


1 
0.38 0.5 
3.18)7 4. 9)5 


32. 0.46, 0.046, 0.0046 


33. 73.a8, 7328, 0.7398 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have the students complete Ex. 
21-44 on page 332 and Ex. 33-48 and 
Ex. 65-80 on page 334. 

e@ Mark a yellow die to show 3.1, 
15.6, 4, 7.3, 82, and 9.5 and a blue die 
to show 10, 100, 1000, 10, 100, and 
1000. Students may play in small 
groups taking turns tossing the dice 
and dividing the number on the yellow 
die by the number on the blue die. 
After several rounds, each player adds 
the quotients obtained. The player with 
the greatest sum is the winner. 

e Have students write and solve word 
problems that involve rounding quo- 
tients. The topic of airplanes may 
suggest ideas for the word problems. 
e@ Some students may enjoy working 
other divisions that result in quotients 
that are repeating decimals. You may 
assign the following exercises and also 
ask the students to create their own 
division exercises. Students will thus 
be challenged in the attempt to find 
divisions for which the quotients do 
not terminate. For their own divisions, 
you may suggest that they restrict the 
divisor to a number less than ten. 


35. 0.07, 0.007, 0.0007 
37. 2500, 250, a5 


34. 0.58, 0.058, 0.0058 
46, 105.7, 10.57, 1.057 





multiplying a number by 0.1 (0.01, 0.001) gives the same 
result as dividing that number by 10 (100, 1000). 


This: These exercises present the concept of repeating 
digits in the quotient. Because many divisions have 
repeating digits in the quotients, a method of showing such 
quotients is suggested. A bar is drawn over the first group 
of repeating digits, and care must be taken so that the bar 
does not include those digits that are not part of the 
repeating pattern. For example, for 2.9090..., it would be 
incorrect to show 2.90. Also, 2.909 is incorrect because it 
implies the pattern 2.909909909... . Students should work 
the two division examples to understand why the digits 
follow a repeating pattern. Then they may proceed with Ex. 
1-4. Such divisions help to emphasize the importance of 
the skill of rounding quotients. After the students have 
completed these exercises, you may wish to have them 
determine which quotients for Ex. 1-30 on page 151 
involve repeating digits. 


Assessment 
Divide. Round each quotient to the 


1. nearest tenth. 
0.a 


84)18.2 


2. nearest hundredth. 
0.5) 


673 )340.2 


3. nearest thousandth. 
0. | 
55)7.6 
Solve. 


4. The mass of three pumpkins is 23.04 kg. What is the average 
mass, to the nearest tenth of a kilogram, of each pumpkin? 
Wey KO 
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Page 152 
OBJECTIVE 


Demonstrate competence in dividing 
decimals 


Practice 


When the quotient is 
exact, multiplication 
can be used 

to check division. 


Divide. Multiply to check. 
RELATED ACTIVITIES ce ae 
@ Have the students divide each 1. 6)34.8 


number in Magic Square A on page 
145 by 28, 14, or 70, and then find 
whether the numbers that result form a 
Magic Square. 

e@ Have the students cut advertisements 


Solve. 


2. 7165.34 


6. 98 tickets were sold for 
$171.50. What was the 
price for one ticket? $1.75 


0.58 
_ Example: 7) 4.06%», 


© if the dividend and the product “, — 
; do not match, there is a mistake. fe ee 


3.05 
. 26)209.3 


0.67 
4. 54)36.18 


Ga 4575 
3. 8)36.6 


7. The 48 hockey pucks have a 
mass of 8.16 kg. How heavy 
is each hockey puck? 0.17 kg or \70g 


When division is used with an 


from newspapers showing items and 
prices similar to those in the Problem 
Solving feature. These may be dis- 
played on a bulletin board or mounted 
on cards. Have the students find the 
supermarket cost for one of each item. 
@ Use an overhead projector to dem- 
onstrate the product of a number and a 
power of ten. Write a numeral, for 
example, 3764, on one piece of ace- 
tate. Place it over another piece of 
acetate showing a place-value chart 
and a decimal point (A). Move the 
acetate sheet showing the numeral to 
the left or to the right over the 
place-value chart (B). 


Solve. 


amount of money and the quotient 
is not exact, the quotient is 
often rounded to the nearest cent. 


Divide and round the quotient to the nearest cent. 
$1.34 ai eyo $0.07 


9. 7)$53.80 


13. A dozen eggs cost $0.97. How 
much is this for each egg?$0.08 


15. 6L of detergent cost $5.14. 
How much is this for 1 L? $0.86 


$0.356 rounds to $0.36 
Example: 5)$1.78: 





$ 0.07 
12. 144)$10 


$0.17 


10. 12) $0.88 Jie Sts 


Give the answer to the nearest cent. 


14. 15 apples cost $1.98. How 


much is this for each apple? $0.13 


16. 10kg of potatoes cost $2.39. 


How much is this for 1 kg? *0.a4 


Supermarket items are often priced at 3 for $1.00. 


In the supermarket, 


$0.333 
3)$1.00.: 


rounds to $0.34. 





A 1. Why is this type of rounding 
Tn|| tet |! AP ey i] te |) Am used in a supermarket? 
35 7ees6 94 PROBLEM 2. Find out how 
SOLVING a calculating machine 
rounds the quotient 1 + 3. 
B | The price of one item is raised to the next cent 


Tn} IS oe | te flo 152 


The saving incost occurs only in buying the whole set 


a. For the quotient 1+3, the display ona calculating 


3|7|6e4 


LESSON ACTIVITY 


Using the Page 


@ The use of multiplication to check division of a decimal is 
shown in the example at the top of page 152. You may wish 
to discuss the example with the students. Review that 
two-place decimals are used to write amounts of money as 
dollars and cents. Draw attention to the example below Ex. 
6 and Ex. 7. Ask students to explain why the division is 
continued to the thousandths’ place. Lead them to suggest 
that it must be determined whether the digit in the 
thousandths’ place is 5, 6, 7, 8, or 9, which would result in 
the digit in the hundredths’ place being rounded up. This is 
necessary to express the amount of money to the nearest 
cent. If the division stopped at the hundredths’ place in 
similar examples, the hundredths’ digit would be one less 
than it should be. 
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machine will show 0.333333... 





Problem Solving: For the division in this example, the students 


will note that the quotient $0.333 is rounded up to $0.34 
rather than down to $0.33. At 33¢ each, the price of 3 
apples would be 99¢ and the offer of 3 for $1.00 would not 
be reasonable because there would be no savings involved. 
At 34¢ each, the cost of 3 apples would be $1.02, and 2¢ 
can be saved when buying three apples priced at 3 for 
$1.00. For Ex. 2, students can discover that most 
calculators do not round quotients for divisions such as 
1 + 3; they show, for example, 0.333333... . 


Page 153 
OBJECTIVE 


Use the calculator to multiply and 
divide with decimals 


The Decimal Point and the [-] Key on a Calculator 


A calculator displays decimals (= 
positioned from the right. This 
means that place value is not shown 
by the position of a digit in the 
display. Instead place value is 
found according to the position 

of the decimal point. 











Materials 
calculators (optional) 














RELATED ACTIVITIES 


@ The concept of a floating decimal 
point can be demonstrated on the 
chalkboard if magnets will adhere to it. 
Write a five-digit numeral on the board 
and place a round magnet between two 
of the digits as a decimal point. Have 
students change the position of the 
a or es i magnet as you indicate multipliers 
_ Press [=] 10 See Sse 4 tenths | such as 0.01 and 10. 

1234.5 —© 12.345 —+ 123.45 
Press E] 10 EJ e Students can prepare a numeral card 
The digits stay in the same positions. tens SHOS LES Cesena 4 MToah sh STS. 
The decimal point moves. Place values change. ones as 24036. A clear acetate sleeve 
lp rite showing a decimal point can be made 
t+housandths to slide along the card. The sleeve can 
be moved to show the product when 
We multiplying by 10, 100, 1000, 0.1, 
3. Press 2.54 eve! | pe ie ar acs SO MDOM ETUC 
4. Then press 3.2 eels ten-thousandths 


(pea sy The device can be used to encourage 


5. Then press 7.65 [=] mental computation. 


Start over. What will the display show 
after each 2} is pressed ? 240.86] 
6. 245kl25kl43s8 7. 1239El6E) 24 

































































. Enter 456. Ae “4 hundreds : 


“4 tens) 


4 hundredths” 








In each display above, what is the place value 


1. of the 5? 2. of the 6? 


% 
moowr MoOOW> 


What will each display show ? 


240.36 + 10 = 24.036 


24.036 





LESSON ACTIVITY Using the Page 


© Discuss the information at the top of the page, emphasizing 
the importance of the decimal point in determining the 
place value of each digit. Draw the students’ attention to 


Before Using the Page 


@ Write 78 on the board and ask a student to tell the place value 


of each digit. Ask for the quotient of 78 + 10. Write 7.8 on 
the board and ask for the place value of each digit. Repeat 
this procedure for 7.8 + 10 and for 0.78 + 10. You may 
wish to show each quotient in a place-value chart to note 
the different positions taken by the digits. This may be 
contrasted later with the way a calculator displays such 
quotients. 


tens |ones jj tenths | hundredths|thousandths 








7 8 
i) 8 
0 | 8 
: 0 0 i 8 


the[-] key on the calculator. 

For A, explain that the decimal point is shown on the 
calculator to the right of the ones’ place, although it is not 
used when writing whole numbers. For each display for A 
to E, have students read the numeral and explain how the 
place value of the digit 4 can be determined. Emphasize 
that although the digits remain in the same position in each 
display, the place values change because the decimal point 
moves. Tell the students that for calculators, the moving 
decimal point is referred to as ‘‘the floating decimal 
point’’ 

If calculators are available, have the students use them to 
check their answers for Ex. 1-7. 
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Page 154 
OBJECTIVE 


Solve word problems in two or more 
steps 


RELATED ACTIVITIES 


e Have the students ‘‘comparison 
shop’’ by finding the prices of differ- 
ent sizes of packages or of different 
brands for an item and comparing the 
prices in one or both of the ways 
presented on page 154. Newspaper 
advertisements or clippings from 
catalogs can provide prices for com- 


parison. 1. 12 peaches for $2.40 or 


Which is the best buy? 


Solving Problems in Two or More Steps 


For each bag, find 
the cost of each kilogram. 


Divide. 


$0.584 
5)$2.92%: 


$0.583.... $0.59 
3)$1.75%: 2)$1.18 





Since 0.583 is less than both 0.584 and 0.59, 
the 3 kg bag is the best buy. 


Which is the better or best buy, 








For grocery items, students can 


(24 peaches for $4.40? 





2.( 32m of paper towels for 77¢) or 
¢ 


41 m of paper towels for ie 





3. 2L of cider for 986, 


4. 4kg of potatoes for 89¢, 





discover that the smallest package is 
usually the most expensive way to 


(4 L of cider for $1 89, or 


10 kg of potatoes for $2.10, or 





purchase an item. Perhaps they can 
suggest reasons for this and also 


10 L of cider for $4.75? 


5. 50g of nutmeg for $1.05, 
500 g of nutmeg for $9.75, or 





(25 kg of potatoes for $4.99) 


6. What is the best buy for the 
nutmeg in Exercise 5 with a 








suggest why some customers may 


(1000 g of nutmeg for $18.75)? 


“15¢ off’ coupon for any size 750g 





prefer to buy the smallest package. 


Sometimes it is easier to find 


Example: 


how much you get at each price 
for a certain amount of money. 


You get 10g for each cent. 


Which is the better buy, 


7. 500g of salmon for $3 or 


8. 400 mL of vinegar for 34¢ or 





(750g of salmon for $4)? 


PROBLEM 
SOLVING 


LESSON ACTIVITY 


Before Using the Page 


© Tell the students that a bag of 8 apples cost $1.20 and ask how 
to find the cost of one apple. Develop that division would 
be used and have the students complete the division to find 
that each apple cost $0.15. 


Using the Page 


© Read the title of the lesson and explain that solving some 
problems requires more than one step. For the first example 
and for Ex. 1-6, the prices are compared by finding the 
cost of each unit and then comparing the costs. The 
package for which the cost of each unit is the least is the 
best buy. Ask how the best buy can be found for the flour. 
If the cost of 1 kg of flour is found for each bag, these costs 
can be compared to find the bag for which each kilogram is 
cheapest. Have students help to complete the three 
divisions on the board. Point out that extra zeros are needed 
in the dividends for the first two divisions. For 3 $1.75, 
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(900 mL of vinegar for 769? 


9. 125 serviettes for 63¢ or 


200 serviettes for 986)? 








lead the students to realize that the division can continue 
beyond thousandths but that only three decimal places are 
needed for comparing the quotients. Read the concluding 
statement. 


© For the second example and for Ex. 7-9, the prices are 
compared by finding how much of each item can be bought 
for a certain amount of money. The package in which more 
can be bought for a certain amount of money is the better 
buy. Explain that instead of finding the cost of one gram, 
for example, the procedure used is to find how many grams 
can be bought for each cent (dollar). Develop that the 
amount of sugar that can be bought for each cent is found 
by dividing the amount of sugar in the box by the cost of the 
box of sugar. 








Checking Up 
Multiply. 


‘bee als} 20 ZS 
6 4 
16.8 16.980 
By, Sess 6. 5.291 
is 43 
eres Aaa7. 513 
SES Om ORS) 
5.4 0.7 
40.50 6.503 
14. 1.47 

0.4 


Round the product 
to the nearest tenth. 


17. 4.1 18. 0.64 
8.6 5.6 


Bey 4. $8.87 
47 9 
S04 $77.83 
7. 57.1 8. $0.93 
314 192 
17 9ag4 $178.56 
V1 51227 12. 1.69 
3.6 9.05 
18.8172 15.8945 
15. 0.897 16. 0.25 
0.8 0.07 
0.7176 0.0175 


Round the product to 
the nearest hundredth. 


205 Jel 62a AS o88 
7.9 0.74 
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OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


e Have the students find the product of 


‘all the numbers in the square. Ask the 


students to multiply the factors in 
various orders to review that the order 
of the factors does not affect the 
product. 


hss) 


Divide. 
48 
23. 3)14.4 
A6Y4 
27. 66)174.24 


1.375 
31. 56)77 


5.3a4 SIGS) 
24. 7)37.268 25. 26)94.9 


1.958 
28. 43)84.194 
0.a09 |_4O6 
32. 38)7.942 33. 45)63.27 


Round the quotient Round the quotient 


to the nearest tenth. 
BA 0.4 


35. 7)36 36. 128)48.6 37. 8)39 


Solve. 


39. 47 L of gasoline cost 
$10.81. What was the 
cost of each litre? $0.Qa3 


. How many square metres are 
in a wall that is 4.84 m 
long and 3.25m high? 15.73 










Related 
Pages 
T 146-T 149 
T150-T 151 


Exercises 





Skills 













Multiply a decimal! by a whole 
number 1-8 

Multiply tenths 

Multiply hundredths and 






















thousandths 10-12 mM S2Eeia SS: 
Multiply decimals, products 
less than one 13-16 elisa =i 5 
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Multiply and round the product | 17-22 












Divide by a one-digit number | 23, 24,26 |T158-T159 
Divide by a two-digit number 

or by a three-digit number 25, 27-34 |T160-T 161 
Divide and round the quotient | 35-38 T 162-T 163 







Solve multiplication word 
problems 
Solve division word problems 








40, 41 
39, 42 





26. 5) $10.75 
745 $ 10 
29. 842)6272.9 30. 565)$2090.50 


34. 16)$104 


to the nearest hundredth. 
488 


38. 26)$4.40 


. The average wage for each of 
27 workers was $243.17. How 
much did the workers earn in all? $6565.59 


. Ed cut a rope 14.6 m long into 
4 pieces that are the same 
length. How long is each piece? 365m 








@ Have the students divide 99.5904 by 
any number in the square, then divide 
the quotient by another number in the 
square, and continue the procedure 
until all of the numbers in the square 
$0.17 have been used as divisors. Ask the 
students to repeat the activity using a 
different order for the divisors, to 
enable them to discover that the order 
of choosing the divisors does not affect 
the final result. 


eI fey 210) 
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Comments 


Determine whether errors in multiplication with decimals are 


~ caused by poor recall of basic multiplication facts, by difficulty 


with the algorithm for multiplication, or by difficulty with the 
concept of decimals. Note whether errors in division with 
decimals are caused by poor recall of basic multiplication facts, 
by difficulty in relating multiplication and division, by difficulty 
with the division algorithm, or by difficulty with the concept of 
decimals. Lesson suggestions and related activities for Unit 4 
can be used to reinforce multiplication and division skills. 
Activities described in Unit 5 can be used to review decimal 
concepts. 
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Unit 8 Overview 


Measurement 


This unit reviews and extends some of the metric meas- 
urements which students have used in previous work. The first 
two lessons review linear units and conversions from one unit to 
another by multiplying or dividing by powers of ten. The seven 
linear metric units are presented; these include the less familiar 
units (hectometre, decametre, and decimetre), as well as the 
more familiar kilometre, metre, centimetre, and millimetre. 
Studies of capacity and volume feature the litre and the 
millilitre, the cubic centimetre and the cubic metre. Mass is 
measured in grams and in kilograms and conversions are made 
between them. Then volume, capacity, and mass of water are 
considered together to emphasize the relationships which exist in 
these three kinds of metric measurement. One lesson associates 
Celsius temperatures with a variety of seasonal activities. Time 
on a 12-hour clock, on a 24-hour dial clock, and on a 24-hour 
digital clock is read to the second and recorded in the standard 
ways. Time zones in Canada are introduced and conversions are 
made for times in one zone to times in another zone. Problem 
solving often involves finding information and the lesson in this 
unit provides experiences in reading a railroad timetable as an 
example of this skill. Two of the four Try This features provide 
brief experiences with some of the less familiar measures of 
capacity and mass, another suggests a method for finding the 
volume of an irregularly-shaped object, and the fourth one 
presents the format used in numeric dating. 


Prerequisite Skills 


¢ multiply by 10, 100, 1000, 0.1, 0.01, and 0.001 
@ divide by 10, 100, and 1000 
e find the volume of a rectangular prism 


Unit Outcomes 


© express a length given in one unit in terms of another unit for 
metres, decimetres, centimetres, and millimetres 

® compare measurements expressed in different units of length 
for metres, decimetres, centimetres, and millimetres 

© express a length given in one unit in terms of another, for the 
seven units from kilometres to millimetres; compare meas- 
urements expressed in different units of length; choose the 
best unit for measuring length 

® estimate capacity in millilitres and in litres; express millilitres 
as litres and litres as millilitres; choose the millilitre or the litre 
as the better unit for measuring capacity 

© estimate mass in grams and in kilograms; express grams as 
kilograms and kilograms as grams; choose the gram or the 
kilogram as the better unit for measuring mass 

® convert between measurements for volume and measurements 
for capacity; find the capacity in litres of containers for which 
the dimensions are given in centimetres 

® convert among measurements for volume, capacity, and mass 
of water; find the mass in grams and in kilograms of water 
held by containers for which the dimensions are given in 
centimetres 

© relate temperatures in degrees Celsius to activities; read a 
thermometer 
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® write numerals for times to the second using a.m. or p.m. and 
as shown on 24-hour dial and digital clocks; read times from 
24-hour dial and digital clocks; show a given time on dial and 
digital clock faces; express the time in one time zone in 
Canada as the time in another time zone in.Canada 

® solve word problems involving measurements 

© find the information needed to solve a word problem 


Background 


The origin and structure of the metric system of linear 
measurement is presented in the Overview for Unit 6. Reference 
to that Background will provide a foundation for the lessons in 
this unit. It is pointed out there how the units for linear 
measurement are used in the naming of units for area; for 
example, a square with sides 1 cm long has an area of 1 cm?. 
The same consistent style also appears in units for measuring 
volume. A cube with edges 1 cm long has a volume of 1 cm?, 
and a cube with edges | m long has a volume of 1 m?. Powers of 
ten are used to convert from one unit to another in all three types 
of measurement. For conversion from 


one unit of length to the next, the 10 os 1 dm 
factor 10 is used; for conversion from 100 emis Sel dime 
one unit of area to the next, 100 (10?) 1000 cm? = 1 dm? 


is used; and for conversion from one 

unit of volume to the next, 1000 (10°) is used. A change from a 
larger unit of measure to a smaller unit is made by 
multiplication, and a change from a smaller unit to a larger unit 
is made by division (or by multiplication by a corresponding 
decimal). Changes between units which are not in order of size 
also involve powers of ten. For example, between centimetres 
and metres the factor is 100 (10 x 10, or 10?), and between 
cubic centimetres and cubic metres the factor is 1 000 000 
(1000 x 1000, or 108). 

The concepts of volume and capacity are almost the same. 
Briefly, volume refers to how much space an object occupies, 
and capacity to how much space is inside a container. For 
instance, a closed empty carton occupies a certain amount of 
space (volume), but it can hold almost the same amount of 
material (capacity). Volume is measured in cubic units which 
derive their names from their linear dimensions — cubic 
centimetre from centimetre, cubic decimetre from decimetre, 
and cubic metre from metre. Capacity may be measured in the 
same units as volume, but it is usually measured in millilitres, 
litres, and kilolitres. The unit of 1 L is the same size as 
1000 cm, and, therefore, 1 mL is the same size as | cm’. 

Another type of measurement deals with the mass of an 
object. Mass refers to the quantity of matter in an object and may 
be measured by balancing an object and standard units of mass 
on balance scales. Mass is not the same as weight. Weight is the 
measure of the force required to lift an object. Since the force of 
gravity can vary, so can weight — even to the point of 
weightlessness — but mass cannot vary. 

Temperature is measured in degrees Celsius, named after the 
Swedish astronomer, Anders Celsius, who designed a scale of 
100 degrees between the freezing 


point (0°C) and the boiling point qyman body 37°C 
(100°C) of water. Besides the Very warm day 30°C 
boiling point and the freezing  pjeasant day 20°C 
point of water, it is important Coo] day 10°C 
to know other temperatures in (Cojq day =-1PC 


degrees Celsius for making com- 
parisons. 


Very cold day — 20°C 


Time is not measured in metric units, but the second (s) is 
recognized as an SI unit. The other units of time — hour (h), 
minute (min), and day (d) — although non-metric, are accepted 
universally. There seems to be no international symbol for 
week, month, or year, although ‘‘a’’, for annum, is sometimes 
used for year. Since there are 24 hours in a day, if a 12-hour 
basis is used to record time, it is necessary to add the 
abbreviations a.m. (ante meridiem) for times before noon and 
p.m. (post meridiem) for times after noon. Time on a 24-hour 
basis may be indicated by using two digits for each hour, 
minute, and second. Spaces may separate the pairs of digits, or 
colons may be placed between them. Thus, 15:35:40 indicates 
15h, 35 min, and 40s. Since each day begins and ends at 
midnight, that time may be, for example, either Thursday at 
24:00:00 or Friday at 00:00:00. On a 24-hour basis, hours 
after noon are greater than 12 (13 to 24). It should be noted that 
if the number for the hours, the minutes, or the seconds is less 
than ten, a zero is written to the left of the single digit so that 
each unit of time is represented by two digits. For instance, 
09:05:01 indicates 9 h, 5 min, and 1 s after midnight. It should 
be pointed out that expressing 15:00 as ‘‘fifteen hundred hours’”’ 
is incorrect because the two zeros do not indicate hundreds. 
Because time is based on a non-metric system of relationships, 
conversions and regrouping in operations cannot be made in 
terms of ten, but rather in terms of 24 and 60 (1 d = 24h, 
1 h = 60 min, 1 min = 60s). 

Numeric dating, that is, writing dates without the names of 
months in words, is becoming standard practice. The year, the 
month, and the day, (units in descending order of size), are 
indicated with eight digits: four for the year, two for the month, 
and two for the day. Again, if the number for the month or the 
day is less than ten, a zero is written to the left of the single digit. 
Therefore, July 1, 1867, the day of Confederation for Canada, is 
indicated by 1867 07 01. In numeric dating, spaces are left 
between the pairs of digits. If the century is obvious, the first 
two digits of the date may be omitted, as in 69 07 20 (July 20, 
1969), the date when man first landed on the moon. 

Successful solving of word problems requires a number of 
skills including an ability to read about situations and 
circumstances, to select only the pertinent data, and to determine 
the types of relationships which exist between the numbers 
chosen. A different kind of reading skill is required when the 
information is provided in charts, such as in timetables, 
schedules, and tables of numerical data. The selection process is 
much more complex because so much more data is provided. In 
every form of tabular presentation there are rows and columns of 
numbers and other information for which meanings are obtained 
from the headings above or beside them, and a quick scanning of 
these features is required before the details are examined. Many 
programs designed to develop reading comprehension do not 
include these special skills which are so critical in solving many 
everyday problems involving quantities, time, and money. It is 
important, therefore, to devote time in the mathematics program 
to develop the particular skills of reading which are used to 
interpret tables of numerical data. 


Teaching Strategies 

Activities suggested in the lesson outlines, especially those in 
the Related Activities, require a variety of materials. These 
should be available, not only during the lessons, but also before 
and after the lessons so that students may benefit from both 
informal and planned experiences. It may be advisable to form a 


number of instructional groups and to schedule opportunities for 
the students to carry out the activities. To prevent spills in 
measuring capacity, a sink or a water table is desirable if liquids 
are used, and a sand table if dry substances are used. Even a 
large dishpan or a tub placed on a plastic sheet can minimize 
spillage of the materials. 

The students may be helped to understand the structure of the 
metric system and the meanings of the prefixes if a chart 
showing the units is developed, as shown below for metres. 
Similar charts may be prepared for showing litres and grams. 











kilo- milli- 
metre metre 
thousandths 
1000 m 0.001 m 


Converting metric measures from one unit to another involves 
multiplication and division by powers of ten, with 10 and 1000 
used most frequently. Students may be directed to use 
multiplication by a corresponding decimal in lieu of division by 
a whole number. If so, this alternative method should be 
developed in a brief lesson using examples such as 2480 + 100 
and 2480 < 001,732 = 10. and) 32. x707133625"=311000"and 
3625 x 0.001. 

In connection with the lesson on time it is suggested that there 
be two clocks in the classroom, a 12-hour dial clock and a 
24-hour digital clock. If desired, gummed tabs for 13 to 24 may 
be fastened to the dial of a 12-hour clock to help students to 
associate times after noon with 24-hour notation. In the Related 
Activities for this lesson, one of the suggestions involves 
addition and subtraction of times. Students should be reminded 
that regrouping for times is not based on tens, but rather on 60 
between seconds and minutes and between minutes and hours, 
and on 24 between hours and days. 


Materials 


metre sticks and rulers marked in decimetres, in centimetres, 
and in millimetres 

a string longer than one decametre 

a variety of containers that hold 1 L, more than 1 L, and less 
than 1 L; measuring cups marked in litres and millilitres 

several masses of | g and several of 1 kg, other masses from 1 g 
to 1 kg, balance scales and such objects as pencils, books, 
nails, corks, and stones 

a decimetre cube, materials for the experiment on page 164 

balance scales, masses from | g to | kg, two identical boxes, an 
object for which the mass is to be measured, two identical 
one-litre containers 

a demonstration thermometer (optional), a large piece of paper 
(optional), a copy of page T 397 for each student 

a dictionary for each student 


Vocabulary 


hectometre, hm 
decametre, dam 
capacity 
kilolitre, kL 
hectolitre, hL 
decalitre, daL 


decigram, dg 

centigram, cg 

time zone 

Pacific, Mountain, Central, 
Eastern, Atlantic, 
Newfoundland standard time 

decilitre, dL daylight saving time 

centilitre, cL decade, century 

mass millennium, eon 

hectogram, hg fortnight, twinkling 

decagram, dag digital clock 
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LESSON OUTCOME 8 MEASUREMENT 


Metres, Decimetres, Centimetres, and Millimetres 


Express a length given in one unit in 
terms of another unit for metres, Units of measure are related by multiples of 10. 
decimetres, centimetres, and mil- m (metre) 


rr 








limetres; compare measurements ex- 
pressed in different units of length for 
metres, decimetres, centimetres, and 
millimetres 








1 dm (decimetre)_____———+} 


Materials pe 
2 A t t 
metre sticks and rulers marked in ug ons 
; : : ; >\I* 1mm (millimetre) 
decimetres, in centimetres, and in 
millimetres Aim =ee0Ndm 1 dm=0.1m 
1m= 100 cm 1 cm=0.01 m 
Prerequisite Skills 1m = 1000 mm 1 mm = 0.001 m 


Multiply by 10, 100, and 1000; divide 
by 10, 100, and 1000 
To change between units, multiply or divide by 10. 


Checking Prerequisite Skills 


Multiply each number by 10, 100, and agin” ae Matt Sie 2503 





1000. 
|60 3 85 Sel eer 
1. 16 |600 2.0.3 30 3. 0.85 95 10 =10 
16 000 300 85) 
Divide each number by 10, 100, and When a larger unit is changed When a smaller unit is changed 
1000. to a smaller unit, there will to a larger unit, there will be 
i n it 
4. 1400 5. 920 6. 14.6 Pe more Units. 4 eure its. 
140 9a 1.46 : “Multiply by 10, 109, or F 1000. ‘ Divide by 10, 100, or 1000. 
ig 9.2 0.146 
pa O78 0.0146 When a number is multiplied by 10, When a number is divided by 10, 
100, or 1000, the digits move one, 100, or 1000, the digits move one, 
two, or three ee to the left. two, or three places to the right. 
00 +1000 = 
LESSON ACTIVITY © Ask the students to identify a length of 0.8 m on metre sticks. 
Then ask them to express this length as decimetres, as 
Before Using the Pages centimetres, and as millimetres, referring to a metre stick if 


necessary. Write the results on the board. Use a similar 
activity, beginning with a length of 750 mm. Ask how the 
number 10 relates 8 dm and 80 cm, how the number 100 
relates 75 cm and 0.75 m, and other similar examples. 


e Reacquaint the students with the metre, the decimetre, the 
centimetre, and the millimetre as units of length. They may 
work in small groups, using metre sticks marked to show 
decimetres, centimetres, and millimetres. Ask them to 


place one hand a distance of 1 m from the floor, to place [0.8 m|——+8 dm ——> 80 cm—— + 800 mm 

their two hands | m apart, to place two fingers 1 dm apart, 0.75 m<——7.5 dm<——-75 cm<—[750 mm] 

and so on. Ask them to check each estimate with the 

appropriate unit on a metre stick. Have them note the Using the Pages 

number of decimetres in 1 m, the number of centimetres in © For the diagram, ask which is the largest unit and which is the 

1 mand in | dm, and the number of millimetres in 1 cm, in smallest unit indicated. Ask students to name the units from 

1 dm, and in 1 m. Develop the following statements on the least to greatest and from greatest to least. Discuss that 10, 

board, pointing out that the relationships between the units 100, and 1000 are the multiples of ten that relate these 

involve the numbers 10, 100, and 1000. units. Note that each relationship is expressed in two ways, 
{Oa Slider 100:;cem=a1 mh for example, 1 m = 10 dm and 1 dm = 0.1 m. 
(Ovcmacideditt 1000 onmeeninn Lead the students in a discussion of the multiplications 
(Odie 7 ban and divisions shown for changing between the units. 


Emphasize that there will be more smaller units than larger 
T170 


Working Together 
Multiply by 10 to complete. 


* 23 
1. 4m= dm S726 cms m 


mm 4. 48.2 cm= dm 


a3 4 82 

Multiply by 10 two times, or by 100. 
360 Lt, 

= cm 7. 435 cm = m 


mm 8. 27 mm= dm 
0.a7 


Multiply by 10 three times, or by 1000. Divide by 10 three times, or by 1000. 


S225im = mm 


10. 0.75m= mm 12. 375 mm= m 
750 0.375 
Complete. 


eS) 130, 
LEE || Wee aan dm cm mm | 


Give each length in metres. 














14. 120cm 15. 5.7dm 16. 8600mm 17. 3.6m 18, 7000mm 19. 0.42 dm 
700 cm 


lam 0.57 mM 8.6 mM 
Exercises 


360cm 


Complete. 





6.3m 3 dm [eso em _309_mm 
B.5 M |g5 dm |g5q_ cm | 8500 mm 








- 9.37. M | 3.9dm | 39 cm |399 mm 

8 ™ ps0 dm | 2800 cm R000 mm 

70m oa dm ooo cm fo000 mm 
mM 


- O15 15 em ||5q mm 


Give each length in centimetres. 


135 16m 142.55 dm #15, 400mm 


l60cm 550cm 4Ocm 
Which length is greater, 


























\.5 dm 





a800mm 


19 00 or 2m? 
22( 7.3m or 800 mm? 


ee) or 8300 mm? 26. 48cm OMe 


units; for example, more decimetres than metres are needed 
to express the length of a corridor. Explain that multiplica- 
tion is used to change from a larger unit to a smaller unit of 
length, since there will be more units. Similarly, to change 
from a smaller unit of length to a larger unit, division is 
used, since there will be fewer units. Ask students to 
explain when the multiplier (divisor) used is 10, 100, or 
1000. 


Working Together: Ex. 1-12 emphasize that multiplication is 
used to change from a larger unit to a smaller unit, and that 
division is used to change from a smaller unit to a larger 
unit. Ask students to explain why 10 (100, 1000) is 
suggested as the multiplier or the divisor. Ask students to 
describe patterns that they notice in Ex. 13, which presents 
units in sequence from greatest to least. For each of Ex. 
14-19, ask students to explain their answers. You may 
wish to have students use metre sticks or rulers to show 
some of the lengths. 


Exercises: For assistance with these exercises, students may 
refer to exercises of Working Together and to examples on 


Divide by 10 to complete. 


Divide by 10 two times, or by 100. 


y 
11. 4000 mm = m 


Give each length in centimetres. 


Give each length 
in metres. 

7. 380 cm 3.3m 
8. 14 dm 
9. 920mm 0o.9a m 


10. 4cm O.04m 
Us ZOO imi ayaa 


\.4m 


125 6:3dim 6) 68rn 
Give each length in millimetres. 


16. 2.8m 17. 49cm 
490 mm 


18. 0.4dm 





RELATED ACTIVITIES 


e Ask students to suggest objects 
having lengths of 1 m, 1 dm, 1 cm, 
and | mm respectively. Prepare a list 
of the objects named and display the 
list for several days. 


distance 
from the 
floor to 
the door- 
knob 








e Ask students to estimate and then to 
measure the length of an object using 
one of these units: metre, decimetre, 
centimetre, or millimetre. Ask them to 
write the measurement using a red 
a ee pencil. Then ask them to write that 
length in each of the other three units, 
using a blue pencil. 

e For practice in multiplying and 
dividing by 10, 100, and 1000, have 
the students prepare cards similar to 
the following and play the game 
‘“‘Concentration’’ described on page 
37S: 


3 00 0.08 


e You may wish to review that multi- 
plication by 0.1 (0.01, 0.001) is equiva- 
lent to division by 10 (100, 1000). 


4Omm 


20,80 dm) or 0.9m? 21. 4000 mm o ? 


23. 380 cm oc m? 24. 12 dm or 


27. 58cm CHORES TN 


? 
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page 156. For each of Ex. 19-27, have the students express 
one of the lengths in the unit of measurement given for the 
other length. You may wish to provide metre sticks and 
rulers to enable students to check some of their answers. 


Assessment 
Complete the chart. 


L 
3 
‘ 


Give each length in metres. 
5. 630 cm 6.3 m 6 90mm 0.09 m 











Give each length in centimetres. 
7. 3.5 dm 35 om 8. 724 mm 73.4 om 


Which length is greater, 


9.(8.7 m) or 89 cm? 10. 436 mm or(52 dm? 
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Pages 158-159 
LESSON OUTCOME 


Express a length given in one unit in 
terms of another, for the seven units 
from kilometres to millimetres; com- 







Units of Length, Kilometre to Millimetre 





The names for different units of length 
all use “metre”. The most common units are 
kilometre, metre, centimetre, and millimetre. 























pare measurements expressed in dif- [ Unit Symbol Relation to metre | 
ferent units of length; choose the best kilometre ips Sg 1000 m 
unit for measuring length; solve related fectomene he 100m 
word problems decametre dam 10m 

4 metre m 1m 
Materials decimetre dm 0.1m 
a string longer than one decametre, a centers hee 0.01 m 











metre stick 














| millimetre mm 0.001 m 
= elt 


When a larger unit is changed to a smaller unit, 
there will be more units. To change kilometres 
to metres, multiply by 10 three times, or by 1000. 


x 1000 
eine pr sae eG ee 


Wil Gaile en NS 540 dam 5400 m 


ei 






Vocabulary 
hectometre, hm, decametre, dam 







Prerequisite Skills 

Multiply by 1000, 100, 10, 0.1, 0.01, 
and 0.001; divide by 10, 100, and 
1000 







Checking Prerequisite Skills 
Multiply each number by 10, 100, and 
1000. 





When a smaller unit is changed cag cme ease 
to a larger unit, there will a Multiplying by 0.1 three 















1S al 

1. 6 600 2. 0.15 |5 3. 2.1 ald be fewer units. To change *, times, or by 0.001, gives 7 

6000 ISO 2100 metres to kilometres, divide by S the same result as ua 
Multiply each number by 0.1, 0.01, 10 three times, or by 1000. ».. dividing by 1000...” 
pce nee. O44 Hes 2.5 When a number is divided by When a number is multiplied by 

inpaatO.t0eOCHR igecas ||. LOMORafioomeat digit moves one, two. 
Divide each number by 10, 100, and or three places to the right. or three places to the right. 
a 2.3 0:34 “3 
7. 230 23 8. 34 0. 9. 2600 
0.a3 0.034 a6 
LESSON ACTIVITY Using the Pages 
; ¢ Begin with a discussion of the chart at the top of page 158. 

Before Using the Pages Ask how many units of length are shown, which is the 
© Briefly review the work of the previous lesson. Have students largest unit, which is the smallest unit, and which word 

complete the following chart on the board. Discuss the use appears in the name of each unit. Have students identify the 

of multiplication and division to complete the chart. symbol for each unit, noting the difference in meaning for 


dm and dam. Ask students to name the units with which 
they are most familiar. They will likely suggest the four 
units named in the statement above the chart. 

To help students understand how the six units are related 
to the metre, develop the following chart on the board. It 
can be pointed out, for example, that the prefix ‘‘kilo’’ 
means *‘thousand’’ and thus 1 km = 1000 m. Through 
examples of this kind, students can see that metric units of 
length are related in the same way as place values of the 
base-ten numeration system. ae 


decametre 
[thousands [hundreds [tens [ones _| 
000m _fi00m fiom [im _| 


For the sequence mm——®cm——_» dm—-+ m, empha- 
size that ten of one unit can be renamed as one of the next 
unit, for example, 10cm = 1 dm. For continuing the 
sequence to the right, develop that a length of 10 m can be 
renamed as a new unit. Have students help to cut a piece of 
string 10 m long. Introduce the term decametre (dam) for 
the new unit. Discuss that 10 dam can be renamed as 1 hm 
and 10 hm as 1 km. Write the complete sequence on the 
board. 
mn Cn > dik nn. ——_» dani > hin ek 
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decimetre 
hundredths} thousandths 

















Working Together 


Multiply By 100, or 1000 to complete. 


te Hlein= hm 2. 0.95 km a a 


Divide by i 10°: or 1000 to complete. 


0.4 
4. 76hm= km 5. 400 m= km 


Multiply by 0.1, 0.01, or 0.001 to complete. 
16 0.4 
7. 76hm= km 8. 400 m= km 


Complete. 
a5 a50 2500 725 





a./ 
9. 270 cm= 





itok [Powe hm] 22 dam m 11,[ 7250 mm | 


Exercises 





Complete. 
[4 36.07 
1. 14000 m= km 2. 3607 m= hm 
4.15m= mm 5. 0.75 m= cm 
|500 WS 
Give each length in metres. 
— 


m 560 m Lam 
7. 4200 mm 8. 0.56 km 9. 12 dm 


12. 160 dam 13. 1.6 km 14. 530 mm 15. 6cm 


1600 m 1600 m 0.53 m 0.06 m 


18. 6.7 m{ 6800 mm) or 69 cm? 


Which length is greatest, 
UW, SOO) m(1 km) or 0.6 dam? 


Which unit of length would you use 
to measure each of these? 


19. a marathon run kilometre or metre 20. Moncton to Halifax kilometre 


21. a mosquito millimetre 22. your height centimetre, decimetre,or metre 


Solve. 


m 
Aileeedion 
16. 13 km 


0.88 
10. 88cm 


RELATED ACTIVITIES 


e Have the students play the game 
‘‘Inventory’’ described on page T 380 
and list distances which they would 
measure in kilometres. Have them play 
the game again for each of the other 
units of length presented in this lesson. 
e Ask each of ten students to cut a 
strip of paper that is 1 m long. Have 
them connect these metre strips to 
form a strip of paper one decametre 
long. Label the strip “‘one decametre”’ 
and ‘‘1 dam’’, and display it in the 
classroom. 

e Students may use trundle wheels to 
find distances in and around the school 
that measure one hectometre. 

@ Students can prepare and display a 
list of places showing the distance in 
kilometres from their community to 
each of these places. 

@ For practice in multiplying by 0.1, 
0.01, and 0.001, have the students 
include cards similar to the following 
for the game ‘‘Concentration’’ de- 
scribed on page T 379. 


6 x 0.001 0.006 


e The string cut to a length of 1 dam as 
suggested in Before Using the Pages 


500 m 
m 


13.000 m 


. Susan made 90 ribbons for 
the school field day. 
Each ribbon is 14cm 
long. How many metres of 
material did Susan use? |Q.6 


23. Greg estimates that he walks 
2800 m each day delivering 
papers. About how many 
kilometres would he waik 
delivering papers for 20d?56 


may be useful for comparing lengths in 
the school. For example, students can 
determine whether the length of the 
classroom, the length of a corridor, the 
length and the width of the gym- 


The examples below the chart on page 158 review the 
following concepts. 
1. When a larger unit is changed to a smaller unit, there 
will be more units. 
2. When a smaller unit is changed to a larger unit, there 
will be fewer units. 
3. Division by 10 (100, 1000) gives the same result as 
multiplication by 0.1 (0.01, 0.001). 
These concepts can be recalled in a discussion of the 
example in which 5.4 km is expressed in turn as 54 hm, 
540 dam, and 5400 m. Also, the arrows in that example 
help to show that multiplying by 10 (0.1) three times gives 
the same result as multiplying by 1000 (0.001). 


Working Together: For Ex. 1-9, ask students to explain the 
use of multiplication or division. For example, for Ex. 2, 
there will be more units when a larger unit is changed to a 
smaller unit. The multiplier used is 1000 because 
1 km = 1000 m. Similarly, for Ex. 7, a smaller unit (hm) 
is changed to a larger unit (km); multiplication by 0.1 or 
division by 10 will produce fewer units. 





nasium, the length of the parking lot, 
and so on, are greater than, less than, 
or about the same as | dam. 


Exercises: After the students have completed Ex. 1-16, it 
would be beneficial to have them explain how they found 
the answers. For Ex. 17 and 18, it will be necessary to 
express the given lengths in the same unit and then compare 
the lengths. Ask students to explain their choice of units for 
the answers to Ex. 19-22. 


Assessment 


comple moee 7a0 


1. 83 m = 2: km 


Give each length in metres. 

3. 0.6 dm 0.06 m 4. 930 dam 93 m 
Which length is greatest, 

5. 8 hm, 745 m, or 7 km? 7 km 

6. 5.4 dm, 570 mm, or 0.5 m? S/O mm 


Solve. 
7. A paper clip is 32 mm long. If 300 clips were placed end to 
end in a row, how long would the row be in metres? 9.6 m 
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Pages 160-161 


LESSON OUTCOME Capacity esi RTO ot 
Estimate capacity in millilitres and in The litre and the millititre .. When multiplying by 1000, +. : 
: ; Ree ; are the most common units each digit moves three places / 
litres; express millilitres as litres and : ” Poh " 
litres as millilitres; choose the millilitre ek aoe] 'S) f {0 the left. When dividing 
: e ... by 1000, or multiplying by .” 
or the litre as the better unit for 1L= 1000 mL _ 0.001, each digit moves / 


measuring capacity 1 mL = 0.001 L __ three places to the right. : 





Materials 

a variety of containers that hold 1 L, 
more than 1 L, and less than 1 L; 
measuring cups marked in litres and 
millilitres; water 


Vocabulary _ 
capacity, kilolitre, kL, hectolitre, hL, 200 1p 10 m1, 200 mi. 
decalitre, daL, decilitre, dL, centilitre, 


{feo 200 mL 
ely 


=1.5 x 1000 mL, = 200 x 0.001 L, 
or 1500 mL Cmo. Ze 

Prerequisite Skills Working Together 

Multiply by 1000; divide by 1000; 

multiply by 0.001 


Estimate the capacity in millilitres. 
Then give your estimate in litres. ANSwers will vary. 


Checking Prerequisite Skills 
Multiply each number by 1000. 


1. 6.792 2. 38 bEeW 150 ml. or 
619a 33 000 A000 O15 L 
Divide each number by 1000. 


4. 7500 7.5 .5. 41004 6. 600.06 


Multiply each number by 0.001. 
7. 7500 7.5 8. 100.0! 9. 550 0.55 


Estimate the capacity in litres. 
Then give your estimate in millilitres. ANSwers will vary. 





LESSON ACTIVITY Using the Pages 
© Ask a student to read the title and the statement below it. 
Before Using the Pages Associate the word capacity with the amount a container 


holds. Note the symbols L and mL, and discuss the two 
ways of expressing the relationship between the units /itre 
and millilitre. Draw attention to the photograph for the 
example. The cylinder at the left is filled to the one-litre 
mark. Note the capacities shown for the other containers in 
the photograph. Compare these containers with the 
one-litre cylinder in the photograph and with the containers 
used in the measuring activities of Before Using the Pages. 
Discuss the example provided for expressing 1.5 L as 
millilitres. Because a larger unit is changed to a smaller 


© Display a measuring cup that is marked to show 1 L. Ask 
students to identify containers in the classroom that they 
think hold about 1 L of water. Use the one-litre measuring 
cup and water to measure the capacity of each container as 
it is named. 

Display a container that has a capacity of 4L, for 
example, and ask the students to estimate its Capacity in 
litres. Then have a student measure to check the estimates. 
Repeat the procedure for several other containers. 


© Refer to the previous lesson and ask what unit names a length unit, there will be more units; the multiplier is 1000 
that is one-thousandth of a metre. Then ask what unit would because 1 L = 1000 mL. Bagi 
name one-thousandth of a litre, to elicit the term millilitre. For the example in which 200 mL is expressed as litres, 
Ask how many millilitres would fill a one-litre container. a smaller unit is being changed to a larger unit, and 
Have students refer to containers that hold less than 1 L for therefore there will be fewer units; the multiplier is 0.001 
estimating and measuring in millilitres in a way similar to because 1 mL = 0.001 L. Draw attention to the informa- 
that suggested in the preceding activity. tion in the ‘‘thought cloud’’ above the photograph. Then 
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RELATED ACTIVITIES 


Exercises ao e Provide containers marked in litres 
For the objects : : : and millilitres, several other containers 
in the picture, marked A, B, C, and so on, and water, 
1, choose the sand, rice, or grain. For each con- 
best estimate : tainer, have students decide whether to 
for the capacity measure in litres or in millilitres, 
of es estimate and then measure the capacity 
in the selected unit. Have them write 


the results in a chart. 


Container |Estimate |Measurement 





1TmbL 100 mL 
OO) trl 4] 1 
BL E tml 





x 200 mi 


2 ! copier 1 [30 ? e Have students collect such contain- 





Copy and complete the chart. 


4800 700 











2. | Millilitres] 5000 | 500 | 4 
Litres 5? ps | ?| O02 baa 07 |? | 0.03 ers as boxes, cans, cartons, jars, and 
0.004 lle lnee so on, for which the capacity is clearly 


Which is a better unit for measuring the marked in millilitres or in litres. These 
Capacity of each of these, millilitre or litre? may be used for different activities as 


















































3. a car gasoline tank litre 4. a soup can millilitre 5. a washing machine |itre follows. 
Look around. Find 10 objects a 1. Prepare a display using the labels of 
that could hold water. ae If possible, measure the containers to show items that 
GMesodtciihe capaciaot each. _ to check your estimate. are sold by capacity in millilitres 
Answers will vary “aii and in litres. 
The names for different units of capacity use “litre”. 2. Have students express an amount 
Unit “| Symbol | Relation | | Unit Symbol | Relation shown indittes nas: mubloRSiand 
| | to lite | | | to Jitre vice versa. 
Pichia kL 1000L | | titre L Lk 3. Have students arrange a set of 
hectolitre AL 100L | | decilitre db Ona containers in order of capacity from 
; decalitre 10L | | centilitre Lu) 00 poo Bienes 
like | L fed emillititrs a 4. Write word problems about some 
; — of the containers and have students 
What 's the total ee ee oa that holds oe solve the problems by using one or 
Valee kt, 26 & 160.06 daL, 2. \iidieeotecl, 39:5 AL more of the operations addition, 
48 dal, and 3.5 hL? Sean oe or 40 mL, and 1 L? oe subtraction, multiplication, and di- 
vision. 
ask the students for another way to change millilitres to page 158. The same prefixes are now seen with the word 
litres. Lead them to suggest that the number of millilitres ‘‘litre’’. Have students read the name of each unit, describe 
can be divided by 1000 because dividing by 1000 and how the unit is related to the litre, and note the symbol for 
multiplying by 0.001 give the same result. the unit. For Ex. 1 and 2, the addends must be expressed in 


the same unit of capacity before addition can be performed. 
The students can select one unit in each exercise and 
express the other three amounts in that unit before adding. 


Working Together: In each of these two photographs, the 
capacity of the container at the left is given as a referent to 
help the students to estimate. Begin by asking the students 
to write an estimate in millilitres for Ex. 1 and to express Assessment 
the estimate in litres. When this has been done, state the 


: ; aoe Complete the chart. 
actual capacity of the container. Providing the actual P 





capacity for Ex. 1 at this time can help the students to Millilitres | 800 
estimate the capacity for Ex. 2. Litres 0.8 | 0.95 j0.4 2 
Exercises: To help the students to estimate, two of the Which is the better estimate for measuring the capacity of each 
containers from the photograph at the top of page 160 are of these, millilitre or litre? 
shown again in the photograph on page 161. Have the DEA rile Reicher ae 
students compare each new container on page 161 with the millilitre ine 
previous ones and choose the best estimate for its capacity. Choose the best estimate for Teeth a 
Try This: The units of capacity in these charts should be 4. the amount of soup that fills a soup ladle. 100 mL 
compared with the units of length in the chart at the top of 5. the amount of ink in a pen. | mL i, 
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Pages 162-163 
LESSON OUTCOME 


Estimate mass in grams and in kilo- 
grams, express grams as kilograms and 
kilograms as grams; choose the gram 
or the kilogram as the better unit for 
measuring mass 


Mass 


Materials 

several masses of 1 g and several of 
1 kg, other masses from 1 g to 1 kg, 
balance scales and such objects as 
pencils, books, nails, corks, and 
stones 


Vocabulary 
mass, hectogram, hg, decagram, dag, 
decigram, dg, centigram, cg 


Prerequisite Skills 
Multiply by 1000; divide by 1000; 
multiply by 0.001 


Checking Prerequisite Skills 
Multiply each number by 1000. 


6 4: 2. 
: 4 40 $000 


Divide each number by 1000. 
3. 28 0.028 4. 59000 59 


Multiply each number by 0.001. 
5. 28 0.088 6. 340 0.34 


‘lf. 





LESSON ACTIVITY 


Before Using the Pages 


e Display several one-kilogram masses and give each student an 
Opportunity to hold one. Review that the word mass is 
associated with finding how heavy an object is. Ask a 
student to name an object in the classroom that has a mass 
of about 1 kg. Then use the balance scales to measure the 
mass of the object. 

Display an object that has a mass of 3 kg, for example, 
and ask the students to estimate its mass in kilograms. Then 
have a student measure to check the estimates. Repeat this 
for several other objects. 

Review that the term kilometre names a length of 
1000 m. Ask what meaning can be given to the term 
kilogram, and lead the students to suggest 1000 g. Display 
several one-gram masses and give each student an 
opportunity to hold one. Provide objects having a mass less 
than 1 kg for estimating and measuring in grams, using the 
procedure described above. 


T 176 


The kilogram and the gram are the 
most common units for measuring mass. 






Working Together 


Estimate the mass in grams. 
Then give your estimate in kilograms. Answers will vary. 








Estimate the mass in kilograms. 
Then give your estimate in grams. 










1 kg =1000g 
1g = 0.001 kg 









50g 
= 50 x 0.001 kg, 
or 0.05 kg 


2kg 
= 2x 1000 g, 
or 2000 g 







lOg 200g asg 
0.01 kg 0.a kg 0.025 kg 


i 2 


@ 





















Answers will Vary. 










0.285 kg 5 kg 
a50gq 15009 


5: 


0.04 kg 
4Og 






Using the Pages 


¢ Ask a student to read the title and the statement below it. Note 
the symbols kg and g, and discuss the two ways of 
expressing the relationship between the units kilogram and 
gram. : 

The photograph at the top of page 162 shows a 
one-kilogram mass and different foods for which the 
masses are given. Compare the one-kilogram mass with the 
one used in Before Using the Pages. Have students identify 
the foods shown and compare their masses with those of 
objects measured earlier. 

Direct the students’ attention to the example in which 
2 kg is expressed as grams. Explain that there are more 
units because a larger unit is being changed to a smaller 
unit. The number of kilograms is multiplied by 1000 
because 1 kg = 1000 g. 

For the example in which 50 g is expressed as kilograms, 
there will be fewer units because a smaller unit is being 
changed to a larger unit. The multiplier is 0.001 because 
1 g = 0.001 kg. Ask the students for another way to 





RELATED ACTIVITIES 


e Some students may benefit from 
using such non-standard units as coins, 
washers, and nails to measure the mass 
of an object such as a stone, a book, or 
a shoe. 

e Provide balance scales, masses, and 
objects marked A, B, C, and so on. 
For each object, have students decide 
whether to determine its mass in 
kilograms or in grams. Have them 
estimate the mass, measure the mass, 
and write the results in a chart. 


e Have the students play the game 
‘‘Inventory’’ described on page T 380 
for masses they would measure in 
kilograms and then for masses they 
would measure in grams. 

e Adapt the second activity on page 
T 175 for units of mass. 

e@ Provide an opportunity for each 
student to make a ball of plasticine that 
has a mass of 1 g. Have them use 
balance scales to measure the mass of 
each ball, adjusting its size until it has 
a mass of | g. This can be repeated for 
1 kg and for other units of mass named 


Exercises 
For the objects 
in the picture, 


1. choose the 
best estimate 
for the mass 


of each. 
7 


ari 


Complete the chart. 

















Grams 








5000 8600 
2000 | ? | 500 | 75 ? 8 2 BOC 7264 190? 
Bete 5 10.5? OHO ey if | teMey I Oe ? 0.09 


0.008 7.A644 


Kilograms 





Give the better unit, gram or kilogram, 
for measuring the mass of each of these. 


3. yourself kilogram 4. a hockey puck gram 5. a loaf of bread gram 


Look around. List 10 different objects. pcan) eae 
en lf possible, measure 

6. Estimate the mass of each. e » x, © % - *, to check your estimate. Q 
Answers will vary acne melanie ede 4 eho 


The names for different units of mass use “gram”. 


Relation 
{ to son 
1000 g 


100g 
‘decagram 10g 





Relation 
to gram 
gram g 1g 
decigram dg 0.1g 
0.01 g 
0.001 g 


Symbol 











kilogram 
hectogram 
centigram cg 











gram milligram mg 








1g | 


A tonne (t) Is a unit 
used for very large masses. 


Try to think of three objects measured in 


Answers will vary 


. milligrams. 2. tonnes. 





change grams to kilograms. Lead them to suggest that the 
number of grams can be divided by 1000 to express grams 
as kilograms, because dividing by 1000 gives the same 
result as multiplying by 0.001. Ask students which method 
is easier to use — multiplying by 0.001 or dividing by 
1000. 

Working Together: In each of these two photographs the mass 
of the item at the left is given as a referent to help the 
students to estimate. Begin by asking the students to record 
an estimate in grams for Ex. 1 and to express the estimate in 
kilograms. When this has been done, state the actual mass 
for Ex. 1. Giving the students the actual mass at this time 
can help them to estimate the mass for the next exercise. 


Exercises: Items from the photograph at the top of page 162 are 
included in the photograph on page 163 as referents. Have 
the students compare each new item on page 163 with the 
previous ones. For Ex. 6, encourage them to think of 
objects in the classroom and outside the classroom. Provide 
balance scales and masses to enable the students to check 
their estimates by measuring. 


1t=1 000 000 g = 1 000 kg 


on page 163. 


Try This: The units of mass in these charts should be compared 
with the units of length in the chart at the top of page 158 
and with the units of capacity in the charts at the bottom of 
page 161. Review the meaning of the prefixes and point out 
that they are used here with the word ‘‘gram’’. Review the 
term tonne, the symbol t, and the relationships among 
tonnes, grams, and kilograms. 


Assessment 
Complete the chart. 


1. [Grams foto] [si [5350 


Give the better unit, gram or kilogram, for measuring the mass 
of each of these. 











2. ape 3. a pencil 
\logram gram 
Choose the best estimate for lg 


4. the mass of a cat. | kg 100 g 


5. the mass of a box of crayons. |00 g 1 kg 
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Pages 164-165 
LESSON OUTCOME 


Convert between measurements for 
volume and measurements for capac- 
ity; find the capacity in litres of 
containers for which the dimensions 
are given in centimetres 


Materials 

decimetre cube, ruler marked in dec- 
imetres and in centimetres, metre 
sticks (optional), materials indicated 
for the experiment described in the Try 
This feature 


Prerequisite Skills 

Find the volume of a rectangular 
prism; convert among centimetres, 
decimetres, and metres; convert 
among millilitres, litres, and kilolitres 


Checking Prerequisite Skills 
Find the volume for each rectangular 


prism. 600 em3 
1. base: 20 cm by 5 cm; height: 6 cm 1 


2. base: 7 cm by 7 cm; height: 7 cm 
343 cm? 





Complete. 
7 00m 





4. 





32 000cm } 3200 dm | dm | 30 m | m 
500 ei 


Tm Area 
Seki 








9. JOOL = = kL 0.7 


LESSON ACTIVITY 


Before Using the Pages 


e Display several different containers for which the Capacity is 
1 L, such as a plastic ice-cream tub, a soft-drink bottle, and 
a measuring cup. One container should be an unmarked 
decimetre cube. Ask students to help measure the capacity 
of each container to note that it holds 1 L or 1000 mL. 
Then remove all the containers except the decimetre cube. 
Ask students to measure its length, width, and height to 
establish that the shape is a cube. The dimensions may be 
expressed in centimetres and in decimetres. Have the 
Students determine the volume of the cube in cubic 
centimetres and in cubic decimetres. Summarize the results 
on the board, using the terms volume and capacity . 


Volume 
1 dm? or 1000 cm? 


Capacity 
1 L or 1000 mL 





Develop that 1000 mL of water would fill any container 
having a volume of 1000 cm, for example, a rectangular 
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Volume is the measure of the 
space taken by an object. 
It is given in cubic units. 


This box takes 1000 cm3, 
or 1 dm, of space. 





The space taken by 1000 cm, 

or 1 dm®, can be filled 

with 1000. mb, oF 1b os, 
Ee Think of a cube with é. _.| 1000 dm? or 1m? 
. 10 dm along each edge. 


. Prepare for 
the experiment. 


Volume and Capacity 


Capacity is the measure of how 
much an object holds. The names 
for units of capacity use ‘litre’. 


1000 mL, or 1 L, 
will fill this box. 








Capacity 

1 mL or 0.001 L 
1000 mL or 1L 
1000 L or 1 kL 





Volume 
1 cm? or 0.001 dm? 


Lise CMesOmddme= 











Here is a way to find the volume of an object, such as a rock. 


3. Measure the water 
that overflows. 


2. Place a rock 
in the water. 








prism for which the base is 20 cm by 10 cm and the height 
is 5 cm. Ask how many millilitres of water would fill a 
centimetre cube. Have students explain their answers. 
Review that each edge of a metre cube is the same length 
as 10 dm. Develop that the volume is 1 m? or 1000 dm?. 
Ask how many litres of water would fill such a container. 


Using the Pages 


e Ask students to read the statements to note what is meant by 
volume and capacity and to note the corresponding units of 
measurement. 

Direct the students’ attention to the photograph and 
compare the decimetre cube in the photograph with the one 
suggested in Before Using the Pages. Ask students to read 
the statements above the photograph to review the volume 
and the capacity of the cube. 

The chart below the photograph summarizes relation- 
ships between volume and capacity. Ask which line of the 
chart shows the relationship for the container in the 








Working Together 


How many millilitres, 
or litres, will fill 


1. 350 39 
3208 cm? 
ces e 

Exercises 


3. fo, 1800 mt 
|.8 dm3 


4 3608 


Give the volume of each of these in two ways. 


6000 6kL 6 1200 
dm* or m? 


een 
Tia (olp dm? 


Give the capacity of each of these in two ways. 


9) 00091 m2 9) 
L or kL 


5001.5 dm3 |.5 
mL or L 


Give the capacity in litres for each of these. 
yee Cy ee 


How many cubic centimetres, 
or cubic decimetres, are needed 


4 (082 
7.6 dm? 


3 
cm® or dm? 


100100 cm? 0.| 
mL or E 


RELATED ACTIVITIES 


© Give the students work sheets with 
charts similar to the following. After 
they have completed the work sheets, 
ask the students to find patterns in the 
charts. 


Capac 


3 mL 0.003 





e Have students estimate and measure 
the volume of each of several objects, 
such as rocks or paperweights, using 
the method shown in the Try This 
feature on page 164. 

e Provide boxes for the students to 
measure the dimensions to the nearest 
centimetre, find the volume, and then 
find the capacity. If a waterproof 
container similar to the one shown in 
the photograph on page 164 is availa- 
ble, have the students calculate and 
then measure the capacity, using water 





and a container marked in millilitres. 





ae 
10cm 





Pelee 
10cm 
laws | i 
10cm 15 em 
20 cm 


30 cm 





photograph, noting that the volume and the capacity are 
given in two ways. Help students understand the other 
relationships given in the chart. For example, because each 
edge of a centimetre cube may also be expressed as 0.1 dm, 
the volume may be found by multiplying 0.1 by 0.1 by 0.1 
to obtain 0.001 dm’. Similarly, each edge of a metre cube 
has a length of 10 dm and the volume may be given as 
1000 dm’. Review the relationships 1 mL = 0.001 L, 
1000 mL = 1 L, and 1000 L = 1 kL. 


Working Together: For these exercises, each answer is to be 
expressed in two ways. Students may refer to the chart on 
page 164 for assistance. 


Exercises: The illustrations for Ex. 1-6 can help students to 
relate these measurements to objects in their environment. 
Because there is more than one way to complete each 
exercise, you may wish to ask a few students to describe the 
procedure they used. For Ex. 5, for example, 1.5 dm* may 
be expressed as 1.5 L, which may then be expressed as 
1500 mL; an alternative approach would be to think of 
1.5 dm? as 1500 cm® and express this first as 1500 mL and 


then as 1.5L. For Ex: 7-999shidents@aree to Suse 
multiplication to find the volume, which can then be used 
to determine the capacity. 


Try This: When a container is filled with water and an object is 
then placed in the container, the amount of water that 
overflows indicates the volume of the object. That is, the 
object takes the place of an equal volume of water. The 
experiment is suggested here as a method for finding the 
volume of an irregular object. 


Assessment 
Give the volume of each of these in two ways. 


Ls ee rane or $2: m$ 2. 8 L: Ge: em? or :#: dm? 


a 4 Be ig 

Give the capacity of each of these in two ways. 

3. 42 m®: 22: Lor 32: kL 4. 250 cm?: 32: mL or 25 L 
4Yadoo Ya adO 0.a5 


Give the capacity in litres for each rectangular prism. 


6. Base is 40 cm by 50 cm. 
Height is 10 cm. 20 L 


5. Base is 10 cm by 10 cm. 
Height is 15 cm. |.5 L 
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Pages 166-167 
LESSON OUTCOME 


Convert among measurements for vol- 
ume, capacity, and mass of water; find 
the mass in grams and in kilograms of 
water held by containers for which the 
dimensions are given in centimetres; 
solve related word problems 


Materials 

balance scales, masses from 1 g to 
1 kg, two identical boxes, an object 
for which the mass is to be measured, 
two identical one-litre containers, 
water 


Prerequisite Skills 
Convert between measurements for 
volume and capacity; find the volume 
of a rectangular prism 


Checking Prerequisite Skills 
Give the volume for each of these 
capacities in two ways. 


16 mL 


Give the capacity for each of these 
volumes in two ways. 









3 
‘ 





Find the volume of the following 
rectangular prism. 


5. Base is 10 cm by 8 cm. 
Height is 4 cm. 30 cm? 


LESSON ACTIVITY 


Before Using the Pages 


e Have students help to find the mass of an object by placing the 






Volume, Capacity, and Mass 


Volume Capacity Mass 
(of water) 






The mass of water is related 
to capacity and volume. 



































1 cm? 1 mL 1g 
or or or 
0.001 dm?* 0.001 L 0.001 kg 

1000 cm? 1000 mL 






or 
1 dm* 


1 000 000 cm? 
or 
1000 dm? 
or 

ann 


or or 
i) lie 


1 000 000 mL 
or 
1000 L 
or 
TkL 


















1 000 000 g 
or 
1000 kg 
or 
1t 




















1 L of water has 
a mass of 1 kg. 

























Working Together 
1000 cm?, or 1 dm$, of water 


has a mass of 1 kg. 







Complete. 


Volume | Capacity Mass 
(of water) 


| 
| 
| 
3 












“4 mL of water 
*, tn the dropper 



















1 mL, or 1 cm%, of water 
has a mass of 1 g. 
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Using the Pages 


e Ask a student to read the title and the statement below it. 
Remind the students that the relationship between capacity 
and volume is presented on pages 164 and 165. Emphasize 





object on one side of the balance scales and appropriate 
masses on the other side. Ask a student to determine the 
mass of the object. Then place the object in a box and place 
the box on one side of the scales, leaving the same masses 
on the other side. Ask the students why the scales are no 
longer balanced. Develop that one side was made heavier 
by including the box, whereas the other side was not 
changed. Place an identical box on the lighter side of the 
scales to restore balance. 


© Display two identical one-litre containers, one of which is 


filled with water. Ask the students how to find the mass of 
one litre of water. The procedure in the previous activity 
will lead the students to suggest placing both containers on 
different sides of the scales and masses on the lighter side to 
give balance. Have students help to perform the ex- 
periment. Summarize that 1 L of water has a mass of 1 kg. 
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that for water, the mass is also related to the capacity and 
the volume. Ask students to explain what is shown in the 
first illustration. Since a cylinder is placed on each side of 
the balance scales, the cylinders do not affect the balance, 
therefore the water and the 1 kg mass have equal masses. 

The second illustration shows that 1 dm® of water has a 
mass of | kg. Review that a volume of 1000 cm3, or 
1 dm*, is the same as the capacity of 1 L. Ask why two 
decimetre cubes are shown. 

The third illustration shows that-lmL, or 1 cm’, of 
water has a mass of 1 g. Point out that there is 1 mL of 
water in the dropper, and remind the students that 1 mL of 
water has a volume of 1 cm*. Discuss that the droppers 
balance each other on the scales and that the 1 mL of water 
is balanced by the one-gram mass. 

Discuss the chart showing the relationships for volume, 


RELATED ACTIVITIES 


Exercises e Adapt the first activity on page 
T 179 so that a column for the mass of 
water is included in the chart. 

e If waterproof containers are avail- 
able, extend the third activity on page 
T179 and have the students calculate 
the mass of the water and then measure 


Complete. 


to check. 
e Word problems related to balance 
350350 mL 935 i500 18 Lis 36000 BEkL 34 scales may be assigned, for example, 
Q OF #2 kg q one ka kgor t ‘‘Five identical books are placed on 
CMe sOf 2 dime em? ort dms or balance scales, three on one side and 


0.35 0 3 86 000 86 two on the other. When a mass of 
e 100 g is placed with the two books, the 
scales balance. What is the mass of 
each book?’’ Students may be chal- 
lenged to write and solve similar 
problems. 


IS 1goo0I5 3000 3kg 3 Q000 2tg 
mL or L mL or L Eon 


cm? or dm? cm®? or dm? dm®* or 
15 0.015 3000 3 a000 


Give the mass of the water in a of these 


containers in grams and in in pod 
72/09 oF 0.47 kg 


= Ape 
; 6 cm 


Solve. 


9. A4g or 00AY4 kg 


ome 


2 
12cm ay 














10. The mass of a volume of milk 11. A balloon and the water inside 
is about 1.03 times the mass had a mass of 375g. The mass 
of an equal volume of water. of the balloon was 12g. How 
About how heavy is 1500 mL many millilitres of water were 
of milk? I545q in the balloon? 363 





capacity, and mass of water. Refer to the illustrations to Assessment 
help explain the first two rows of the chart. You may wish Complete. 

to have the students compare this chart with the one on page 
164. 


Working Together: For Ex. 1, the students can find the 
capacity and the mass for 500 cm?® of water, or they can 
find the capacity from the volume and use it to find the 
mass. Similarly, for each of the other exercises, the missing 
numbers can be found in more than one way. 


L 0.086 4000 
: dm? 0.086 4000 





Give the mass of water held by each rectangular prism in grams 


Exercises: The illustrations for Ex. 1-6 can help students to ae 
and in kilograms. 


relate the volume, the capacity, and the mass of water to 


familiar objects. The missing numbers can be found in 5. Base is 8 cm by 5 cm. 6. Base is 10 cm by 6 cm. 
more than one way. After the students have completed Ex. Height is 10 cm. my Ba Height is 3 cm. the i" is 


1-6, read various measurements obtained and ask whether 
they name the volume, the capacity, or the mass of the 


water. 


Solve. 


7. The mass of a volume of sea water is about 1.05 times the 
mass of an equal volume of fresh water. About how heavy is 
5000 mL of sea water? 550 g 
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‘Pages 168-169 
LESSON OUTCOME 


Relate temperatures in degrees Celsius 
to activities; read a thermometer 





Temperature 






Match sports and other activities 
with temperatures in degrees Celsius. 






Materials 

a demonstration thermometer (op- 
tional); a large sheet of paper (op- 
tional); a copy of page T397 for each 
student 


100|/~- Water boils 






Normal body temperature 







Hot summer day 












Room temperature 







Spring day 


+ Water freezes 







Cold winter day 






Working Together 
Give two outdoor work activities for each temperature. Answers will Vary. 


1 eOee 22 50°C 3. 20°C 4. 30°C 







Read the thermometer to give the temperature 


5. for a hot summer day. 30°C 
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LESSON ACTIVITY liquid in a thermometer rises (falls) as the weather becomes 
warmer (cooler). 

Before Using the Pages Ask a student to read the statement below the title. Have 

students suggest activities for a few temperatures that you 


Begin by asking the students to describe today’s weather. Ask : ‘ ; bia 
a 2 : name. The illustrations can Suggest ideas for the activities. 


if they would describe the day as being cold, cool, warm, 


or hot. Ask what device is used to measure temperature and ‘Working Together: You may wish to record each of the 
have them give examples of temperatures. They may have temperatures for Ex. 1-4 at the top of a large sheet of Paper 
heard these from radio or television, read them in a and have the students list several activities for each. These 
newspaper, or read a thermometer at home or at school. lists can be displayed for several days to help the students to 
Ensure that they always say ‘‘degrees Celsius’’ in stating relate the temperatures and the activities. 

temperatures. 


: Exercises: After the students have completed their work, have 
Using the Pages them share their answers for Ex. 1-5 to make them aware 
© Begin with a discussion of the illustration of a thermometer. of many activities for each temperature. Ask the students to 


Ask what is significant about the temperatures 0°C and 
100°C. Ask students to read the temperatures suggested for 
a cold winter day, a spring day, and so on. (The 
temperature — 20°C is read “twenty degrees below zero 
Celsius’’ or ‘‘minus twenty degrees Celsius’’.) Note that 
normal body temperature is 37°C. Review that the red 
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refer to the thermometer on page 168 for Ex. 6-11. You 
may wish to locate the places named in Ex. 12-14 on the 
map of Canada on page 170. 

For Ex. 15, some students may choose to draw a bar 
graph and others may decide to draw a broken-line graph to 
show Sandra’s temperature. Provide each student with a 





Exercises 


Name two outdoor play activities for each temperature. Answers will vary. 


Ue =aOXe Pde AAG, San ea 4. 20°C S) BOG 


Read the thermometer to give the temperature 


6. at which water boils. j|QoQ°C 7. at which water freezes. 0°C 


8. for a spring day. |Q°C 9. for a normal body. 37°C 


10. for room temperature. 20°C 11. for a cold winter day. —3Q0°C 





Match each place with 


=2ENE Sllo.G SAC 
a January temperature. 





12. Winnipeg, Manitoba ~-\g°c13. Yellowknife, N.W.T-28°c14. Windsor, Ontario —4°c 


Draw a graph to show =A graph is shown on page 13/0 


15. Sandra’s temperature during an illness. 











| Day 1 2 3 4 5 aa en | 
| Temperature| 37.0°C [37.6°C] 37.9°C]38.0°C |38.2°C 37 Cait STO | 








The first Canadian television program mite et foly digtee 
was broadcast on September 6, 1952. / show the year, the next 


This date could be written 1952 09 06. | WO show the month, and 
:, the last two show the day. : 


Give the month, day, and year for each of these. 


1. The date that the first 2. The date of the first 
telephone message was sent Canadian airplane flight 
in Canada was 1876 08 10. August |0,I874was 1909 02 23. February 33,1909 


Use 8 digits to show the date for each of these. 
S. On ApileZsanishiy tie 

first postage stamp in 

Canada was issued. |85| O04 a3 


5. On March 23, 1752, the first 
newspaper in Canada was printed. }752 03 a3 


4. The first Canadian satellite 
was put into orbit on 
September 29, 1962. 

1962 09 29 











copy of page T 397 on which to draw a graph. It may be Assessment 


necessary to review the procedure for drawing such graphs. 
Refer the students to pages 40, 41, 46, and 47 in Unit 3. 


1. 
Try This: This feature presents numeric dating: for any date, 
the year is named first, followed by the month, and then the 10 
0 
0 


day. Because two digits must be used to show the month 
and two to show the day, eight digits are used in all. You 
may wish to have the students write today’s date in two 
ways. To help the students to remember the second way, 
point out that the year, the longest unit of time in the 
sequence, is shown first, then the month, the next longest 
unit of time, and then the day is shown. You may wish to 
mention the fact that the numerals in numeric dating can be 
continued to show the hour, the minute, and the second. 
You may wish to discuss the events in the example and in 
the exercises and challenge the students to calculate how 
long ago the events occurred. 


Rens 


RELATED ACTIVITIES 


e Label several containers A, B, C, 
and so on, and fill them with water at 
different temperatures. Placing differ- 
ent amounts of ice with the water in 
some of the containers will help to 
vary the temperatures. Have the stu- 
dents estimate the temperature of the 
water, measure the temperature, and 
write the results in a chart. 


jemiaeh) arc | aan 


e The temperatures for several places 
in Canada on a specific day can be 
found in many newspapers. Students 
may draw a bar graph to show the 
temperatures. They may also write the 
temperatures with the names of the 
places on a map of Canada. This 
activity may be adapted for tempera- 
tures in various parts of the world. 
Differences in temperatures of places 
on a map can lead to discussions 
concerning the causes. If the class is 
divided into small groups, each group 
can choose a different day. Displaying 
the graphs and the maps will help the 
students to learn about changes in 
temperature. 

e Have the students record dates, such 
as their birthdays, dates that they have 
studied in history, or dates that are 
important in their community, in the 
two ways shown in the Try This feature 
on page 169. 









Answers will vary. 


Give the temperature and name an outdoor activity for each. 
2. o¢ rae jet © 3. eee 


40 10 
30 0 
20 E0 
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Pages 170-171 
LESSON OUTCOME 


Write numerals for times to the second 
using a.m. or p.m. and as shown on 
24-hour dial and digital clocks; read 
times from 24-hour dial and digital 
clocks; show a given time on dial and 
digital clock faces; express the time in 
one time zone in Canada as the time in 
another time zone in Canada 


Materials 
a dictionary for each student 


Vocabulary 

time zone, Pacific Standard Time, 
Mountain Standard Time, Central 
Standard Time, Eastern Standard 
Time, Atlantic Standard Time, New- 
foundland Standard Time, standard 
time, daylight saving time, decade, 
century, millennium, fortnight, eon, 
twinkling, digital clock 


Time 


This map shows the time in each time zone 
across Canada when it is 06:00 in Winnipeg. 





a é 

. 
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Standard time is the time used for most of the year. 


Daylight saving time is used during the summer in many places. 
Answers will vary for Ex. | and a. 
1. What is the purpose of 


daylight saving time? 


3. Find out what 4. Decade, century, millennium, 
a.m. and p.m. mean. fortnight, eon, and twinkling 


a.m. means ante meridiemrepresent lengths of time. 
(before noon) 


PROBLEM | pm means post meridien! i" Out what they mean. 
SOLVING =| Gier noon) 


4. decade, 10 years century, |00 years 
millennium, any period of 1000 years 
170 fortnight, 2 weeks 


2. Find out when daylight saving 
time begins and when it ends. 





eon, an extremely long, indefinite period of time; thousands and thousands of years 
twinkling, the very brief time it takes to wink; an instant 


LESSON ACTIVITY 


Before Using the Pages 


e Ask a student to read the time shown on the classroom clock to 
the nearest minute. Ask another student to write the 
numeral on the board. The numeral will likely be shown as 
for a 12-hour clock. Ask what the time will be 12 h from 
now, and write the numeral on the board. Remind the 
students that it is necessary to indicate which time shown is 
before noon and which is after noon. Lead them to suggest 
the use of a.m. and p.m. for the times shown on the board, 
for example, 9:45 a.m. and 9:45 p.m. 

Ask how many hours are in one day. Refer to the 
afternoon time shown on the board and ask how many 
hours and minutes have passed since midnight. For 
example, for 9:45 p.m., 21 h and 45 min have elapsed. 
Have a student show another numeral for the afternoon time 
using this information (21:45). Point out that p.m. is not 
used because for a 24-hour clock, the number of hours 
greater than or less than 12 shows whether the time of day 
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is before noon or after noon. Write a few such numerals on 
the board and have students interpret the times using a.m. 
or p.m. Note that two digits are used for hours and two for 
minutes. 


Using the Pages 


© Begin with a discussion of the map on page 170. Establish 
which is the west coast of Canada and which is the east 
coast. Lead the students to realize that because the sun rises 
in the east and appears to move from east to west, the time 
is earlier in western Canada than in eastern Canada. 
Develop that there are different time zones in the world so 
that each time, for example, 8:00 a.m., refers to the same 
time in the day for each zone. Ask students to read the 
names of the time zones and note the lines dividing the 
zones. Have the students locate Winnipeg on the map and 
note the time shown for that time zone. Review that 06:00 
means 6:00 a.m. Ask questions such as ‘“‘If it is 6:00 a.m. 
in Winnipeg, what time is it in Vancouver? in Halifax?’’ 
‘In which city will the time be one hour earlier than in 





Working Together 


For the map on page 170, give the time in each 
. these cities. Show the time on a dial clock. Clocks are shown on page 1370 

hen show the time on a 24-hour digital 
ge yee sean ur digital clock. 


Oar, 7:00 
1. Calgary : or a.m. 2. Montreal ‘ or a.m. 





The digital clock shows 20 after I=. in Ll. rT 
13:54, or 20s after 1:54 p.m. OS bee ee Ba 





What would a dial clock show Show a 24-hour digital clock 
for each of these times? irae 
H Res | 5. for 21s after 3:45 a.m. 
LiL T SF ey Ted ae es | AUS Fc fat Bef ar 
& ECL eel et iy: 6. for 7s after 9:30 p.m. 
Clocks are shown on page 1370 
When it is 22:15:30 in Ottawa, what time is it 


7. in Winnipeg? Q|:15:30 8. in Halifax? 43:15:30 9. in Vancouver? 19:15:30 





SLATE! 
| ip? . 





Exercises 


Show the time right now to the 
nearest second in each of these ways. Answers will vary 


Al a.m. or p.m. 2. on a dial clock 3. on a 24-hour clock 


Draw a digital clock for the time shown on the dial clock 


. when 


it is 2S oy z it Is 1S / i S TL iL LTT 
morning. Pe te Elia; afternoon. \°2., ) 42°] 
4,8 ag RS Ze, hig ik SA 





IFA ad kasd tl 


When a digital clock shows He ea ad” ie in Edmonton, give 
the time in each of these cities using a.m. or p.m. Then 


show a dial clock and a 24-hour digital clock for each. Clocks are shown on page 1310 
456 after 33am 455 after 3:33 am 45s after a3saam 
6, Whitehorse 7. Regina 8. Yellowknife 


9. Ottawa 10. St. John’s 11. Halifax 
45s after 4:33 am. 455 after 6:03 am 456 after 5:33 am 





“Hockey Night in Canada” begins at 20:00 in Montreal. 
At what time does it begin 


12. in Calgary? |8:00 13. in Fredericton? 21:00 14. in Yellowknife? 18:00 
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RELATED ACTIVITIES 


e Have students work in pairs so that 
as one student shows a time on a 
demonstration dial clock, the other 
student states the time shown in each 
of the ways presented on pages 170 
and 171. Reverse this activity and have 
one student state a time for the other to 
show on the clock. 

e Have each student prepare and dis- 
play a 24-hour dial clock and a 24-hour 
digital clock so that each clock shows 
the same time. 

@ Have the students complete addition 
and subtraction exercises involving 
times. Begin with exercises that do not 
require regrouping and then extend the 
work to include exercises for which 
regrouping is required. 


2d 45h 25) minwesas 
+3d 8h 14 min 36s 





5 d18h55 min 185 
+ 9d 26h 17 min 46 s 





7d17h 45 min 17s 
=iel Sin 3 inim 2s 





Sidue2 shee aminweses 
—3d20h 4 min275 





e If a globe is available, have students 
use it to note how the earth is divided 
into 24 time zones. The relationship 
between the sun and the earth as it 
rotates can be demonstrated to help 
students to understand the differences 
in time around the world. 


Winnipeg? one hour later?’’ Ask how the Newfoundland clocks are changed, the amount of time remains the same. 
time zone differs from the other time zones. For Ex. 1, relate the purpose of daylight saving time to the 


Working Together: Discuss the digits displayed on digital 
clocks. Discuss the example that shows how hours, 
minutes, and seconds are recorded on a digital clock. For 
Ex. 7, have the students refer to the map on page 170, 





term itself. That is, the amount of daylight time is not 
changed, but moving the clock one hour forward allows 
more daylight for the waking hours. Provide each student 
with a dictionary for Ex. 3 and 4. 





decide whether ihe time in Winnipeg is earlier than or later Assessment 
than it is in Ottawa, and find the number of hours difference : 4 
ree Write each time using a.m. or p.m. 
in time. 
115: 02228 2. 08:51:40 
Exercises: For Ex. 10, the students must realize that the time in 3:00:28 p.m. 3:51:40 a.m. 
St. John’s is three and one-half hours later than the time in Write the time shown on each clock using a.m. or p.m. 
Edmonton. the 4. 
sun Shi MAR QIE 
Problem Solving: Introduce the terms standard time and : | ety jf hal fa TI 
daylight saving time. Explain that if daylight saving time is us 
used, the clocks are changed in the spring so that the time is a 9:09:35 p.m. 
one hour later; then they are changed in the autumn so that es 
the time is one hour earlier. The expression ‘‘spring 6:45 -3a am. 
forward, fall back’’ helps to remember how the clocks are Show each time on a dial clock and on a 24-hour digital clock. 
changed. Lead the students to realize that, although the S301 5's"afterl: 20°aim. 6. 38 s after 5:42 p.m. 


Clocks are shown on page 1370. 
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Page 172 
OBJECTIVE 


Find the information needed to solve a 
word problem 













Finding the Information Needed 





Bus, railroad, and airline schedules 
are useful to people who travel. 













































































SAINT JOHN —MONTREAL-— WINNIPEG 
REGINA— CALGARY — BANFF —~ VANCOUVER 
RELATED ACTIVITIES Traveling west: Read down Traveling east: Read up 
Time 
e@ Have students write word problems Kilometres | Example Time Daily Time Example Zone 
r a F Atl 
based on the schedule on page 172 for Sem (ascent ee ae ae Bp 26s cs | tee ee ene 
7 763 Montreal, Que 2 
others to solve. The word problems in 11:27] Dp : Ar | 19:50 e 
. 778 Nis s3 Dorval, Que ig ae 
the lesson may suggest some ideas. 938 areal aan pee ae cha 
For example, the names of the cities pACS a Pe tee ee ar | 09:20] Thurs 
= : 2351 Sat 12:55 Thunder Bay, Ont. 19:10 Wed Eastern 
can be changed in Ex. 1-4. The time am i OPS WA ate Dp | 09:20 Central 
> innipeg, 
1 A 08: 45 
and the name of the city can be ae ee ie) Ma att UA es o1.45] Wed | Cental 
1 ues ountain 
changed for Ex. 6. Remind the stu- ane ‘ = AT UN ave arenes oe 
. 5 1 5 Dp r 
WT Ss 15s 10 Banff, Alta. ..... 13:00 Tues Mountain 
dents that iw order fg poe? problem asso fea 08); 25) Ar Vancouver B.C. Dp 17:45 Mon (eeececitte 















that can be answered, they must 
consider the schedule and the solution 
for the problem. 

@ Provide a schedule or several sched- 
ules for buses, railroads, and airlines. 
If possible, find ones that include your 
community. Ask the students to create 
word problems based on the schedules 
for themselves or for others to solve. 






This schedule shows the time it takes 
to travel across Canada by train. 






2. How long does it take 
to go from Saint John 
to Montreal? 2h 45 min 


1. For traveling from Saint John, 
do you catch the train in the 
morning or in the evening ? evening 







How long does it take to go 


3. How long does it take to go 4. 
from wr alsaby to Regina? 9h \Omin 


from Regina to Calgary? 9h 25 min 











5. Is there much difference in 7 has in fe ‘ 
your answers for Exercises 3 last column 
and 4? If so, why? Does your : Of the schedule ; 
reason suggest a change in your S for a clue. 






answer for these exercises 


and for Exercise 2? 6. 
Answers will vary. 


PROBLEM 
SOLVING 





If you meses Thunder Bay on 
the train going west, where 
will you be 26h later? Calgary 















Fr, 
4 
= 
4 h*4 





LESSON ACTIVITY 


arrival time and the departure time are shown. Ask why the 
schedule shows a column for time zones. Have the students 
refer to the map on page 170 to review the names of the 
time zones and to note the location of places listed in the 
schedule. You may wish to point out where Thunder Bay, 
for example, would be shown on the map. To help the 
students read the schedule, ask questions such as 

‘‘At what time does the train travelling west leave St. John? 
When does it arrive in Montreal?’’ 

‘‘When does the train travelling east arrive in Calgary?’’ 
‘“When does the train travelling east leave Calgary?’’ 

“In what time zone is Thunder Bay?”’ 


Before Using the Page 


e Have the students help to show the schedule on the board for 

your class for a particular school day. Ask questions such 

s ‘‘How much time is allowed for mathematics?’’ Ask 

what kinds of schedules are useful for people who travel 
from province to province or from country to country. 


Using the Page 


@ Ask a student to read the title and the statement below it. 
Allow a few moments for the students to study the 
schedule. Ask a student to read the statement below the 
schedule. Note the headings of the columns and the 
significance of reading down or reading up in the schedule. 
Ask what is meant by ‘‘Ar’’ and ‘“Dp’’. Explain that the 


© Some students may realize how the time zones influence 
finding the time required to travel from one place to another 
and use this knowledge when completing Ex. 2-4. Explain 
to those who have difficulty with Ex. 5 how the time 


train stays in some places for such a short time that only one 
time is shown on the schedule, for example, in Dorval, 
Quebec. However, because the train stays for a significant 
time in other places, for example, in Sudbury, both the 
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changes when travelling from one time zone to another. 
Refer to the map on page 170 and ask, ‘‘What time is it in 
Regina when it is 05:30 in Calgary?’ Ex. 6 also requires 
that the students consider the time zones. 





Checking Up 


Choose the best unit, millimetre, centimetre, 


metre, or kilometre, for measuring each of these, 


1. the edge of a page millimetre 


Choose the better unit, millilitre or litre, 


for measuring the capacity of each of these. 


3. a drinking straw ‘millilitre 


Choose the better unit, gram or kilogram, 
for measuring the mass of each of these. 


Page 173 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 


2. the height of a house “etre unit 


RELATED ACTIVITIES 


e Students having difficulty expres- 
sing one unit of length as another may 
benefit from completing exercises 


4. a cereal bow! Millilitre 














5. a concrete block kilogram 6. a wristwatch 9°am similar to the following. 

Complete. Le 0.3 km Dies tae kom 
7. 4m= 00cm 8. 75mm= !2cm 9. 130cm=:!3m ae Seta 
10. 8625 mm =2635m 11. 12.3 cm = !83mm 12. 111117 m=lltilkm pe ay 

13.0500 m= aoe 14. 1375 cm? =!375mL 15. 6 L =600@nL mee. Bee, 
16. 750 mL = 750cm? 17. 15.000 cm? = #15 L 18. 2.5L =2500¢m? 2 Ragey 2, 
m cm 
19. 2kg =a00G 20. 2700g=2/kg 21. 0.25 kg = 380g CG 
enn mm 


Which is greater, 


22. 26.1 cm or(2.62 my? 
24. 0.075 L or (705 mL? 


How heavy is the water? 


5 A, 


Give the temperature. 


27. \500q or 
Sk 


FS 12cm 2 
= amen alle 


23. (7 km)or 750 m? 


25. 1060.3 g or 


How much water is there? 





e Have the students find their masses 
in kilograms and use the information to 
prepare a bar graph. The information 
can be organized first in a tally chart to 
show the number of students in each 





28.{ 675g | 615mt | 65cm? | 


range for masses of 40 kg — 42 kg, 





29. | 3.5kg [2500mL [350m 





30. | 4250 g | 435. 


435Qem3 


43 kg — 45 kg, and so on. 
e For further work involving time and 





Write the time 
shown on the clock 


ae aos 33. when it 
Sag OF 10 =—orG is time 
5 for lunch. 9 
0 la:05:14 
15) 
=10 














Choose the best unit for 
measuring length 
Choose the better unit for 
measuring capacity 
Choose the better unit for 
measuring mass 
Convert among units for 
measuring length 
Express millilitres as litres 
and litres as millilitres 


kilograms as grams 


for capacity 





Express grams as kilograms and 


Convert between measurements 
for volume and measurements 


Compare measurements of length |22, 23 
Compare measurements of capacity |24 
Compare measurements of mass 





T 172-T 173 












T174-T 175 






T 176-T 177 






T 170-T 173 







T174-T 175 














T176-T 177 














14, 16-18 





T 170-T 173 
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dates, provide exercises similar to each 

of the following. Find the amount of 

time between 

1. 14:28:37 and 16:14:02 

2. 3:48 a.m. and 2:15 p.m. 

3. 11:25 p.m. on Feb. 8 and 1:06 

a.m. on Feb. 11 

4. 1908 07 24 and 1974 12 05 

173 Challenge the students to write and 
solve other similar exercises. 





Convert among measurements for 
volume, capacity, and mass of 
water 

Read a thermometer 

Read a clock 




















T 180-T 181 
T182-15183 
T 184-T 185 





Comments 


Understanding kinds of measurement and units of measure- 
ment is best developed through various activities, such as those 
suggested in Related Activities of this unit. 

Students who have difficulty with Ex. 1-6 may find the 
answer obvious if they are asked to measure or to give a 
measurement for each object using the different units. Working 
with rulers, metre sticks, and measuring tapes can help students 
to remember the units for Ex. 7-12. Using containers and water 
to measure capacity may help students with Ex. 13-18. Balance 
scales and masses can be used to reinforce the understanding 
required for Ex. 19-21. 

Note that for Ex. 22-25, the students must use one unit to 
express both measurements in order to compare the numbers. 
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Unit 9 Overview 


Geometry 


This unit begins with a study of lines, line segments, and rays 
and proceeds to a study of angles, polygons, and solids. Line 
symmetry is examined in work with polygons. The names of 
different solids are developed from their features, including the 
shapes of their end faces, or bases. The lengths of sides are 
considered in classifying three kinds of triangles. Parts of a 
circle are named and the relationship of circumference to 
diameter is explored. Congruent shapes are identified by 
tracings, and similar shapes are studied on grids. Grids are also 
used to copy pictures, to enlarge and reduce them and to distort 
them. Scale drawings are made by using grids, and a brief study 
is made of the scale of a map. Equations are presented as a 
means of structuring number relationships for the solution of 
word problems. 


Prerequisite Skills 


© draw rays 

© read a scale 

© multiply whole numbers 

© multiply decimals and whole numbers 


Unit Outcomes 


© identify, name, and draw lines, line segments, and rays 

© identify, name, and draw lines, line segments, and rays that 
are intersecting, perpendicular, or parallel 

@ identify, name, measure, and draw angles 

® classify angles as acute, right, obtuse, or straight 

© identify and show lines of symmetry 

© identify objects having line symmetry 

© identify the number of vertices and the number of sides for 
polygons 

© name triangles; classify triangles as equilateral, isosceles, or 
scalene, according to the number of sides of equal length 

© identify the circle and the terms centre, radius, diameter, 
chord, and circumference 

® measure radii, diameters, and circumferences 

© identify congruent shapes 

© identify and draw similar shapes 

® use a scaie to find the distance represented on a map 

¢ draw a diagram according to a given scale 

© copy a picture from a square grid onto a grid with squares of a 
different size and onto grids with rectangles or parallelograms 

e identify the number of vertices, edges, and faces of solid 
shapes; identify the shapes of the faces of solids 

© draw a pattern for a given solid 

write an equation for information given in a word problem; 

solve a problem by writing and solving a related equation 


Background 


At the elementary level, students obtain most of. their 
geometric concepts through manipulation and observation. In 
some instances they can make comparisons visually and draw 
conclusions, while in others they are obliged to use tracings and 
cutouts. In the course of their studies, they gradually acquire a 
number of abstract concepts and appropriate terms to identify 
them. Certain basic concepts underlie all aspects of geometry. 
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Some of these concepts are undefined and basic assumptions are 
made concerning them. 

The term point is undefined. On the abstract level, a 
geometric point is a particular location in space. A point is 
immovable and has no length, width, or thickness. A close 
approximation to a point is the smallest dot on paper or the point 
of a pin. Other geometric terms are derived in terms of points. 
For example, space is considered to be the set of all points. A 
plane is the set of all points on a flat surface whose length and 
width extend endlessly. A line is thought of as a set of points © 
forming a straight path that continues without end in opposite 
directions. A line segment is part of a line. It has two end points 
and includes all the points that lie between them. 

The terms encountered in this unit are listed in Vocabulary on 
page T 189. Most of these terms are defined in the glossary on 
pages 338-341 of the textbook. The aim of this unit is for the 
students to understand the meaning of each term and to be able 
to use the term, not to memorize the definitions for the terms. 

Polygons are closed figures composed of line segments. 
Although polygons are often represented by cutouts of paper, 
wood, or plastic, it is the shape — not the surface — made by 
the line segments that is the polygon. Models made of straws 
and pipe cleaners approximate the concepts of polygons more 
closely than cutouts. The least number of line segments, or 
sides, of a polygon is three. Regular polygons have sides of 
equal length and angles of equal measure. The most common 
regular polygons are the equilateral triangle, the square, the 
regular pentagon, the regular hexagon, and the regular octagon. 

If two figures have the same size and shape, they are 
congruent; if they have the same shape but differ in size, they 
are similar. In congruent figures corresponding angles are of 
equal measure and corresponding sides are of equal length, 
whereas in similar figures only corresponding angles are of 
equal measure. 

If a figure can be divided into two congruent parts, one the 
mirror image of the other, the figure has line symmetry. Line 
symmetry is seen in the outstretched wings of a butterfly or in a 
snowflake. The line that divides the shape into two identical 
parts is known as the line of symmetry. Polygons may be studied 
for their lines of symmetry. A triangle with three lines of 
symmetry is an equilateral triangle; a triangle with one line of 
symmetry is an isosceles triangle; and a triangle with no line of 
symmetry is a scalene triangle. A square has four lines of 
symmetry, a rectangle has two, and a rhombus also has two. For 
any regular polygon, the number of lines of symmetry is the 
Same as the number of sides and thus, the number of vertices. If 
the number is an odd number (A), a line of symmetry extends 
from each vertex to the midpoint of the opposite side. If the 
number is an even number (B), there are two sets of lines of 
symmetry: for one set, opposite vertices are joined; for the other 
set, the midpoints of opposite sides are joined. 


A B 


3 13 a 
—_——-__——YY 
6 


Some three-dimensional figures, or solids, consist of poly- 
gons sharing sides. Again, it should be emphasized that it is the 
shape, not the enclosed space, to which the term solid refers. In 








a solid, two faces meet to form an edge, and three or more edges 
meet to form a vertex. 

The least number of faces of a solid is four, and this shape is 
called a triangular pyramid (see page 340). A pyramid has one 
face as its base and the other faces meet at one point. These other 
faces are all triangles. The shapes of their bases give the names 
to pyramids, such as square pyramid, rectangular pyramid, 
hexagonal pyramid. 

Another type of a solid is the prism which has two congruent 
parallel faces and three or more other faces which are rectangles 
or parallelograms (see page 340). It is the shapes of the bases 
that give the descriptive names to prisms, such as triangular 
prism, rectangular prism, pentagonal prism. A prism with each 
of its six faces a square is called a cube. 

Solids which have circular faces and curved surfaces are the 
cylinder, the cone, and the sphere. 

One approach to developing skills in problem solving 
involves the use of equations. The structure of the situation is 
translated into an equation by using the proper mathematical 
symbols. Numerals are used to represent what is known, and 
frames or letters are used to represent what is unknown. The 
inverse relationships between addition and subtraction, and 
between multiplication and division are used frequently in 
solving equations. 


addend + addend = sum 
sum — addend = addend 


factor x factor = product 
product + factor = factor 


Solving for an unknown in an equation may be achieved 
directly or indirectly. In the latter case, either the same operation 
is used with a rearrangement of the known quantities, or an 
inverse operation is used. 


Directly Indirectly 
24+ 27=n 78 — n = 33 6 xX n = 252 
5l=n n= 78 — 33, or 45 n = 252 + 6, or 42 


Although there may be several equations for the same 
relationship, only one can actually be used to find the solution. 
For example, if the product of two numbers is 5.184 and one of 
the factors is 16, there are four equations possible, but only one 
that can be used directly. 


16 x n = 5.184 
n X 16 = 5.184 


5.184 + n = 16 


5.184 + 16=n 


Teaching Strategies 


The vocabulary in this unit is quite extensive and includes 
many terms which are found only in the context of mathematics. 
Special devices can be used as aids to introduce the terms and to 
reinforce their meanings. Charts and models which show the 
salient features may be prepared in advance of the lessons, and 
separate name cards may be placed with the models during the 
lessons. These may then be displayed in the classroom for 
reference, review, and reinforcement. The students may also be 
involved in making posters of related topics, using diagrams 
similar to those in this unit. They may also make sets of cards to 
use for matching names and diagrams. The cards showing 
diagrams may also be used as flash cards. 

It is important for the teacher to observe how the students 
respond to the exercises to ensure that they acquire accurate 
concepts. In some lessons it may be advisable to have smaller 
instructional groups. In such instances the other students may be 
assigned some of the exercises in the Keeping Sharp features on 
pages 181 and 190. 


The work with scale drawings includes a study of maps. Care 
must be taken in selecting atlases and maps to ensure that they 
have scales in metric units. Older maps may not be suitable. If a 
recent highway map of the region is available, students may 
enjoy finding the difference of the distance from one place to 
another as stated on the map and the distance they calculate by 
measurement and use of the scale. 

Regarding the use of equations to solve problems, it is 
important that students be able to identify the nature of the given 
numbers and of the unknown number, whether each represents 
an addend, a sum, a factor, or a product. 

Results of the Checking Up page should be analyzed to note 
whether there are any misconceptions concerning the geometric 
ideas in the unit. Often a brief discussion with appropriate 
models or diagrams will correct such difficulties. 


Materials 


a straight edge and a protractor for each student 

a pronged paper fastener and two narrow strips of cardboard 

an overhead projector, a transparent plastic protractor, and 
transparent acetate marked with a square grid (optional) 

a demonstration protractor 

a sheet of plain paper and a piece of carbon paper, tracing paper, 
and copies of pages T 383-1385 for each student (optional) 

string; pins (optional); rulers, metre sticks, and measuring tapes 
marked in centimetres or trundle wheels 

a copy of page T 397, a ruler, compasses, colored pencils, and a 
few large sheets of paper for each student 

objects for demonstrating similar figures such as two pictures, 
photographs, or drawings for which one is an enlargement 

a slide and slide projector (optional) 

copies of pages T 395-T 397 for each student 

2 cm graph paper (or copies of page T 382), copies of pages 
T 398 and T 399, and a sheet of blank paper for each student 

models of the solids named on pages 192 and 193 

paper model of a cube prepared from the pattern on page T 386 

copies of page T 382 or page T 396, a straight edge, scissors, 
and tape for each student 

a protractor, tracing paper, a ruler marked in centimetres, and a 
copy of page T 398 or page T 399 for each student 


Vocabulary 


scalene triangle 

centre (of a circle) 
radius, diameter, chord 
circumference, compasses 
congruent, similar 

scale, scale drawing 


line, line segment 
ray, end point 
intersecting lines 
intersection 
perpendicular lines 
parallel lines 


angle (2), vertex 

degrees (of an angle) 
protractor 

centre (of a protractor) 
base line (of a protractor) 
acute angle, right angle 
obtuse angle, straight angle 
line symmetry, line of symmetry 
vertex (of a polygon) 
vertices, side 

rhombus, trapezoid 
quadrilateral 

equilateral triangle 
isosceles triangle 


point, plane, curve 
solid, sphere, cone 
cylinder 

cube, cuboid 
triangular prism 
rectangular prism 
pentagonal prism 
hexagonal prism 
tetrahedron 
triangular pyramid 
square pyramid 
octagonal pyramid 
vertex, edge, face 
equation 
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Pages 174-175 
LESSON OUTCOME 


Identify, name, and draw lines, line 
segments, and rays; identify, name, 
and draw lines, line segments, and 
rays that are intersecting, perpendicu- 
lar, or parallel 


Materials 
a straight edge for each student 











Vocabulary 

line, line segment, ray, end point, 
intersecting lines, intersection, per- 
pendicular lines, parallel lines 






















A line is straight. 
continues without end Pp fel 
in two directions. 


9 GEOMETRY 


Lines, Line Segments, and Rays 


It 


A ray is part of a line. 

It has one end point and ae 
continues without end i U 
in one direction. 





Two lines that meet 
are intersecting lines. 
The point where they meet 
is their intersection. 


# Say line PQ or line OP. © 


. Write PO or GPS DPE 


=e a al 





line segment RS ba 





2 Say 


A line segment is end point ; , ‘ 

part of a line. It *: or line segment SR. + 
. oe—__________@ no F — —— so 

has two end points. R S) Write RS or SR. 


“P Say ray Tile 


*, Write TU. 7” 





These two lines 
never meet. 
They are 
parallel lines. 


Zs 


Two lines or parts of 
a line that meet and 
form a square corner 
are perpendicular lines. 





Working Together 























Complete. For the rays shown, 
line ABor 4. name two that 

ale A B ? paincd eaei 
Se line BA are parallel6M , JN 
=; 

25a ? OD ia SSSI orn 5. name two that —__ 

inesseoment De are perpendiculatGM and NM, 

o—_____@» — os 

3) E ? ray EF ? or JN and NM 
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LESSON ACTIVITY 


Using the Pages 
© Ask a student to read the title of the chapter on page 174. You 


may wish to have the students consult a dictionary for the 
meaning of the word geometry, which comes from Greek 
words that mean ‘‘earth measurement’’. In this unit, 


various shapes, their properties, and relationships will be 
studied. 


Ask a student to read the title of the lesson. Many 
students will have encountered the terms line, line segment, 
and ray in earlier work and may be able to suggest how they 
are alike and how they are different. Ask students to read 
the descriptions for these terms at the top of page 174. 
Relate each to the corresponding diagram, discussing the 
significance of the arrowheads on the diagrams for a ray 
and a line. (They suggest that the straight path continues 
without end in the indicated directions.) Point out that there 
is just one way of naming a ray for two given points on the 
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Draw and label 


6. a pair of intersecting lines. 
Answers will vary. 





M 
al 
G N 






ray, and that the first point named is the end point. Ask a 
student to describe or to draw a diagram to illustrate how 
ray TU and ray UT differ. Summarize that rays, lines, and 
line segments are all straight paths. 

To relate these concepts to the environment, name a 
long, straight street near the school and ask how it is similar 
to a line. (It seems to go on without end in opposite 
directions.) Name a section of that street, for example, the 
length of one block, and ask how it suggests a line segment. 
Ask how a long, straight road can suggest a ray. For 
example, students may think of standing on the road and 
looking down the road in one direction. 

Have the students study the descriptions and diagrams 
for intersecting lines, perpendicular lines, and parallel 
lines. Discuss that perpendicular ines are ‘‘special’’ 
intersecting lines because their intersection forms a square 
comer. Ask students to name two long, straight roads that 
suggest perpendicular lines and two that suggest parallel 
lines, such as divided highway lanes which run side by 
side, remaining the same distance apart. 















Exercises For lines and line seaments, the letters 
may be given in either order. Lines may be named with 
For this picture, different letters. 


1. name two ines BC, ‘DE, AC, CE, or AE + 
. name 








. name 

. Name two parallel lines. BC, DE 

- Name two perpendicular lines. AE and BC, 
- Name a line segment AE and DE 


and a ray that intersect. DE and CE Other answers / 
are possible, suchas AC and BC, BA and CA, and 


Draw and label each of these. Answers will vary. 
<+e—__¢ » e—______e 


ya aa $8. EF E F Ke 


10. two intersecting ©/ 11. ray CD parallel 


line segments A B to line HR to CR 


In this picture, the 

shore line suggests a line. 

The rungs on the railing 

suggest line segments. 

The corners of the door 

frame suggest perpendicular !a. C 
line segments. The yellow 

beams from the lighthouse 

suggest rays. 


Look around. 

Name two things 

that suggest 

each of these. Answers will vary 
13. a ray 

14. a line 

15. a line segment 

16. intersecting line segments 
17. perpendicular line segments 
18. parallel line segments 


19. a ray intersecting 
with a line segment 


Working Together: Provide the students with straight edges for 
drawing the diagrams. Pay particular attention to the order 
of the letters used to name each ray for Ex. 4 and 5. Note 
that two answers are possible for Ex. 5. For Ex. 6, remind 
the students to use capital letters to label the lines. 


Exercises: Discuss the different answers that are possible for 
Ex. 1-3, 5, and 6. Note that the same two points can be 
used to name a line segment, a ray, and a line, for example, 
CA, CA, and CA. This can help to emphasize that a line 
segment and a ray are parts of a line. Explain that each of 
AC, CB, and AE names the same line, but AC, CE, and AE 
are different line segments. A line includes all the points in 
the line and continues without end, but a line segment 
includes only the points from one end point to the other. 
Remind the students to use a straight edge for Ex. 7-12. 
For Ex. 12, CD and CR meet at point C. You may wish to 
discuss the illustration of the lighthouse and the statements 
related to it. For Ex. 13-19, ask the students to name things 
in the classroom and outside the classroom. 


ECD perpendicular 





RELATED ACTIVITIES 


e Have students help to prepare a large 
chart showing geometric figures and 
terms introduced in this unit. As new 
concepts are introduced they may be 
included in this chart. 


line 









ray 






end points 


line segment 





K 

@ Have the students use two rulers, 

pencils, or other similar objects to 

demonstrate each of the following. 

1. two perpendicular line segments 

2. two intersecting line segments that 
are not perpendicular 

3. two parallel line segments 

4. two line segments that share one 
end point 

5. two line segments that are not 
perpendicular, not parallel, and do 
not intersect 

e Extend the preceding activity to 

provide a challenge. Ask students to 

think of their pencils not as line 

segments but as lines, reviewing that a 

line continues without end in opposite 

directions. Ask if it is possible for two 

lines never to intersect yet not be 

parallel. If the lines are in the same 

plane, that is, if the pencils remain on 

the desk, it is not possible. However, a 

student may suggest holding one of the 

pencils above the desk. Such lines are 

described as skew lines. 


Assessment 


For this picture, AB, AC,CD A B 


1. name a line segment. 


—_ 


, AC, CA, G D 
2. name two parallel rays: cD, Baa 


3. name two intersecting lines. AC and CD 
Draw and label each of these. 
AX Y, pees 


6. line EF perpendicular 
torayEG _E F 


Diagrams will vary. 
5. line segment PQ P Q 


7. ray HJ parallel H J 
to line segment KL (2 


o——_—_-e 





G 


T191 


Pages 176-177 


LESSON OUTCOME Angles 
Identify, name, measure, and draw Two rays that have the same 
angles; classify angles as acute, right, end point form an angle. 


obtuse, or straight For the angle suggested 


in the picture, you 


Materials could say angle JKL or 


a pronged paper fastener and two 
narrow strips of cardboard; an over- 
head projector and a transparent plastic 
protractor (optional); a demonstration 
protractor; a protractor and a straight 
edge for each student 


angle LKJ. You could 
write 2 JKL or 4 LKJ. 


K is the vertex of the 
angie in the picture. 


Working Together 


The common end point is 
the vertex of the angle. 


Q “The measure of the DEE. 


Vocabulary 0 degrees, or 120°. 
angle (2), vertex, degrees (of an To measure an angle, place We ee os har 
angle), protractor, centre (of a protrac- the center of a protractor 
tor), base line (of a protractor), acute ‘. ue ete go ai ae 

A ine up the base line of the 
angle, right angle, obtuse angle, protractor with one ray of 
straight angle the angle. Start at 0 on the 

base line. Read the number of 

Prerequisite Skills degrees shown at the other ray. 


Draw rays; read a scale 


Checking Prerequisite Skills An angle 
Draw and label each of these. greater than Q" 
— but fess than 90° 
l. ray EFE fF 2. HGH 6 is an acute angle. 
For these number lines, An angle of 90° 
LA LW 1Q is a right angle. 
An angle 
Ome OO mn OOmn OO Rea aO greater than 90° 
VC +L yR but less than 180° 


130 120 110 100 90 80 is an obtuse angle: 


3. which letter names the point for 79? A Ansanalarceee 


4. which letter names the point for 92? \W 


5. which letter names the point for yA 


115? Q 


LESSON ACTIVITY 


Before Using the Pages 


e Draw the following diagrams on the board. For each diagram, 
ask students to name two rays. For the third diagram, ask 
what is special about the two rays. (They share an end 


is a straight angle. 








center base line 


Name each angle. Measure the angle. Tell 
whether it is acute, right, obtuse, or straight. 


i ZABC or ZCBA 2. ZHITor ZTIH 
S308 1a5° 
acute H obtuse 


{ 


O 


<—»- va wee ZQPO or ZOPQ 
K u M 90° 
VENI ir ZIM right 
130° 
straight 








Open the classroom door slightly to illustrate an angle that 
is not a square corner. For some of the examples, ask which 
of two angles is larger (smaller) and use the cardboard 
strips to match the angles. In this way, it can be 
demonstrated that the length of each strip (ray) does not 
affect the size of an angle. 


point.) Introduce the term angle for two rays that share an Using the Pages 


end point. 


B ie be P 
ue Cy 8 Beaters Bue ee 


Display a pronged paper fastener and two narrow strips 
of cardboard, each cut to a point at one end and having a 
hole in the other end. Tell the students that each strip 
represents a ray and the hole represents the end point of the 
ray. As the students watch, use the fastener to join the strips 
to represent two rays with the same end point, that is, an 


e Draw attention to the spelling of the word angle. Ask how the 


object in the photograph can demonstrate angles of 
different sizes. Have the students use their fingers to trace 
Z. JKL in the photograph, starting first at point J and then 
again at point L. This will help them to understand why the 
name of the vertex is always the middle letter in the two 
ways of naming an angle. Use the-strips to form an angle 
measuring less than 90° and relate it to the symbol 2 for 
‘‘angle’’. 


angle. Position the strips so that one overlaps the other. Working Together: The steps described on page 176 for 


Slowly rotate the top strip to form several different angles. 
Ask students to name examples of angles in the classroom. 


T192 


measuring an angle and on page 177 for drawing an angle 
may be demonstrated on an overhead projector using a 








To draw an angle of a certain 
measurement, such as 45° first 
draw a ray. Place the center 

of a protractor on the end point 
of the ray. Line up the base line 
of the protractor with the tay. 
Mark a dot at 45°. Draw a ray 





from the end point through the dot. 


RELATED ACTIVITIES 


e Many students will enjoy showing 
that line segments can form a curve 
through the process of ‘‘curve stitch- 
ing’’. A pattern and directions for its 
use are given on page T 380. 

e New terms introduced in this lesson 





Use a protractor and draw an 


angle for each measurement. 
Bs Or ay Gat 079 ' 


Exercises 


Use a protractor and draw an angle for each measurement. 
Ue HO 2x, Ole | Si ttstO)e 4. 86° Oe. 
ee et ——— 


Name each angle in two ways. Write its measurement. 
Tell whether it is acute, right, obtuse, or straight. 


A 


: G R 
Sa NOM. ZION 10. ZQPR, Z RPQ 
Swe ase 
acute acute obtuse 
la Z Kom, 2 MIK 13 So 


acute obtuse 





transparent plastic protractor, or on the chalkboard using a 
large demonstration protractor. Introduce the term degrees 
and the symbol °. Point out that there is an inner scale and 
an outer scale on the protractor and have the students follow 
each scale from 0° to 180°. Note that the marks for 90° are 
at the same place on each scale and that angles measuring 
90° form square corners. Develop that angles which are 
greater than (less than) a square corner measure more than 
(less than) 90°. 

Provide the students with protractors and ask them to 
compare them with the protractor shown on page 176, 
noting particularly the centre and the base line. Review that 
each ray of an angle is thought of as continuing without end 
in the indicated direction, but that this has no effect on the 
measure of the angle. 

Introduce the terms acute angle, right angle, obtuse 
angle, and straight angle, and point out that it is often 
possible to identify the kind of angle without measuring it. 
You may wish to have the students classify the angles first 
for Ex. 1-4 and then check their answers by measuring. 


ZING, Z CHI 
eck” 
3 Straight G 
4H 


I]. Bice sor SS 
| fo} 


may be included in the chart suggested 
in Related Activities on page T 191. 

e Have the students draw two or more 
line segments intersecting at the same 
point, measure all the angles formed, 
and find the sum of the measurements. 
Repeating this a few times can lead to 
the discovery that the sum is always 
360°. The students can also discover 
that vertically opposite angles are 


equal. 


e Have students use protractors to 
measure angles for various objects in 
the room. Ask them to classify the 
angles as acute, right, obtuse, or 
straight. The results may be written in 


a chart. 
Size of | Kind of 
Angle angle | angle 
poo [sain 


corner of a table 


Then, for each measurement in the list, 
have them draw the angle and compare 
it with the angle for the object. 

e Have students draw angles on copies 
of page T 395, measure the angles, and 
classify each as acute, right, obtuse, or 
straight. 













Before the students complete Ex. 5 and 6, have them follow 
the steps to draw an angle of 45° and, if you wish, an angle 
of 135°. 


Exercises: Emphasize the steps for measuring an angle that are 
given in Working Together before the students begin the 
exercises. 


Assessment 


Use a protractor and draw an angle for each measurement. 


15 55° 2. 142° Ae 


Name each angle in two ways. Write its measurement. Tell 
whether it is acute, right, obtuse, or straight. 





ZABC E 
3. Ag ZCBA # aS Die 
90°, right ZDEF, ZFED Ff 
IGY°, obtuse 
J 
5. 6. & 
et a eee 
ene ZIG 18°, acute 


180°, straight 
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Pages 178-179 
LESSON OUTCOME 


Identify and show lines of symmetry; 
identify objects having line symmetry; 
identify the number of vertices and the 
number of sides for polygons 


Materials 

a sheet of plain paper and a piece of 
carbon paper for each student, tracing 
paper and a straight edge for each 
student, copies of pages T383-T 385 
for each student (optional) 


Vocabulary 
line symmetry, line of symmetry, 


vertex (of a polygon), vertices, side, 
rhombus, trapezoid 


LESSON ACTIVITY 


Before Using the Pages 


© Give each student a sheet of plain paper and a piece of carbon 









Line Symmetry 






A picture has line symmetry if it can be folded 

in half so that one part matches the other part. Nil a a ae, 
& This picture has « 
» line symmetry. .° 






A line that separates the picture into 
two matching parts is a line of symmetry. 










Find points on one side of the line of symmetry 
for this picture that match points on 
the other side of the line of symmetry. 






Working Together 






Check for line symmetry. First trace the shape. 

Then fold the tracing in half. If the two halves 

can be made to match, the shape has line symmetry. 
The fold shows a line of symmetry. 








1. Check this triangle 
for line symmetry. yes 






2. How many lines of symmetry 
can you find? 3 







3. Show the lines of symmetry 
in your tracing. 






4. Give the number of vertices. 4 









. Give the number of sides. 3 





Using the Pages 


e Draw attention to the illustration and ask how it is similar to 
the designs formed in the preliminary activity. Lead the 
Students to suggest that it shows two matching parts. Ask 





Paper about half the size of the plain paper. Ask the 
students to fold the plain paper in half, place it on top of the 
carbon paper with the carbon side up, and draw a design 
around the folded edge. Discuss the design formed when 
the paper is unfolded. 


fold carbon paper 


Y 
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which part of the illustration suggests a fold line. Then 
introduce the term line symmetry. Ask students to read the 
statements above and below the illustration, noting the term 
line of symmetry. Have the students match several points on 
one side of the line of symmetry with the corresponding 
points on the other side of the line of symmetry. 

Draw a diagram similar to the following on the board to 
show two identical parts that do not match by folding. Ask 
if the diagram shows a line of symmetry and have students 
give reasons for their answers. 








Exercises 


Complete this chart. 


RELATED ACTIVITIES 


@ Have each student draw one half of a 
design or picture on copies of page 





Kind of polygon 


Number of | Number 
vertices of sides 


ot 


Number of 
lines of symmetry 


T 397 or page T 398 so that a grid line 
can form a line of symmetry. Then 
have the students exchange papers and 





Square 





complete the drawings. 
e A semitransparent plexiglass mirror 
is useful in a study of line symmetry. 





ay 
—}rectont 


Rhombus 








As a mirror, it shows the reflection of 
an object. Being semitransparent, it 
enables students to match the reflec- 
tion in testing for line symmetry or to 
trace the reflection in drawing a 








Parallelogram 


symmetrical shape. 
Have students draw part of a shape 
and trace its reflection in the mirror to 








Trapezoid 


form a shape having a line of sym- 
metry. Provide the students with mag- 





Regular 
pentagon 


azines and catalogs to search for 
pictures that suggest line symmetry. 
Have them use a mirror to test for line 
symmetry in the pictures. 





Regular 
hexagon 


e Terms introduced in this lesson may 
be included in the chart suggested in 





Regular 
octagon 








Related Activities on page T 191. In- 
clude examples of line symmetry, line 
of symmetry, and polygons, both 








Regular 
decagon 











regular and irregular. 
e Have each student fold a copy of 
page T 396 or page T 397 in half and 








Trace the polygons for 
Exercises 1 to 9. with line symmetry. 


10. Show the lines of symmetry. lil: 
Answers will vary. 


Working Together: Ask students to refer to the diagram and to 


explain the terms vertex and side of a triangle in their own 
words. Draw attention in Ex. 4 to the word vertices, which 
is the plural form of vertex. Have the students read the 
procedure described for checking for line symmetry. Then 
ask, ‘‘What is the first step?’’ ‘‘What is the second step?”’ 
‘‘How will this show if the shape has line symmetry?’ 
‘‘Can there be more than one way to fold the tracing?”’ 
‘‘Can there be more than one line of symmetry for a 
shape?’’ Provide each student with tracing paper and a 
straight edge for Ex. | and 3. 


Exercises: With the exception of the rhombus (Ex. 3) and the 


trapezoid (Ex. 5), the names of these polygons were 
encountered earlier in Unit 6 on pages 110 and 111. You 
may wish to refer students to those pages to recall what is 
meant, for example, by a regular pentagon. Note that 
diagrams for the polygons named in Ex. 1-9 are provided 
on pages T383-T385. You may wish to provide the 
students with copies of those pages for completing Ex. 10, 
rather than having them trace the shapes. Also, the students 


Look around. Find objects 


Give ten examples. 





color some or all of the squares in one 
half various colors to create a design. 
Then have each student use the fold as 
a line of symmetry and color the 
squares on the other half of the paper 
to make a design that has line sym- 
metry. 


may find it easier to complete the column at the right of the 
chart for Ex. 1-9 after folding the shapes to show lines of 
symmetry for Ex. 10. With regard to Ex. 1, 7, 8, and 9, 
note that some lines of symmetry join opposite vertices and 
other lines of symmetry join the midpoints of opposite 
sides. 


Assessment 


For this shape, give 


1. the number of vertices. 5 


2. the number of sides. 5 


3. the number of lines of symmetry. 5 


Draw this shape and show the lines of symmetry. 


4. 
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Pages 180-181 
LESSON OUTCOME 


Name triangles; classify triangles as 


Triangles 


A triangle with 
three sides of 


Triangles 


equilateral, isosceles, or scalene, ac- 
cording to the number of sides of equal 
length 


Materials 
a ruler, a protractor, and tracing paper 
for each student 


A triangle with 

two sides of 

equal length is an 
isosceles triangle. 


Vocabulary 
equilateral triangle, isosceles triangle, 
scalene triangle 


Prerequisite Skills 
Identify lines of symmetry; measure 
angles 


A triangle with 


all sides of 


Checking Prerequisite Skills 
Give the number of lines of symmetry. 


i 


Exercises 
Measure each angle. 


37® to 


equal length is an 
equilateral triangle. 


different length 
is a scalene triangle. 


Name each triangle. Tell whether it 
dds 4s equilateral isosceles, or scalene. 
he vertices of eac 


Des 
isosceles 


- are a 
polygons. - 


A triangle can be named 
using its three vertices. 
Two names for this triangle 
are ADEF and AEFD. 


What are its _ 
* other names? 








The angles of this 
triangle are /GIH, 
ZLIHG, and ZHGI. 


: _. © Yow can*measure the: 
ius le oor) Ssidesmto!findpoutam=. 

riangle Can be named in other orders. . se es 

M SiR 





2: 
A MNO 


scalene 


IX PAR 








LESSON ACTIVITY 


Before Using the Pages 


@ Begin by asking how many wheels there are on a tricycle and 
ask which part of the word indicates the number three. Ask 
for similar words that start with the prefix tri and have 
students explain each word, for example, triplets, trio, and 
tricolor. If no one suggests the word triangle, ask which 
polygon is named using the prefix tri and discuss the 
relationship of tri and angle to the shape of the polygon. 
Ask for ways in which triangles are alike and ways in which 
they may be different. 


Using the Pages 


e Draw attention to triangle ABC. Ask what appears to be true 
about the sides of the triangle. Ask a student to read the 
statement to the left of triangle ABC. Help, if necessary, 
with the pronunciation of equilateral. 

For triangle DEF, ask whether all three sides appear to be 
of equal length. If students suggest that just two of the three 
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equilateral 





sides appear equal in length, ask which two sides these 
might be. Introduce the term isosceles triangle. Ask a 
student to read the statements to the nght of the triangle. 
Ask for two other ways to name triangle DEF. Then ask 
how many ways in all there are to name a triangle. 

Discuss triangle GHI in a similar manner to introduce the 
concept of a scalene triangle. For the statement to the right 
of triangle GHI, discuss that the order of the letters may 
vary when naming each angle, but that the second letter in 
the name must name the vertex of the angle. 


e Have the students use their rulers to measure the sides of 
triangles ABC, DEF, and GHI to check the number of sides 
of equal length in each triangle. Then ask them to show the 
six ways of naming triangle ABC. 


A ABC A CAB ~ —A ACB 
A CBA A BAC A BCA 


Exercises: Provide each student with a ruler to measure the sides 
of the triangles and a protractor to measure the angles. For 
each triangle, ask the students to guess before measuring 


RELATED ACTIVITIES 


Tell whether each triangle is equilateral, e Have the students include examples 
isosceles, or scalene. Measure the angles. of an equilateral triangle, an isosceles 
A: equilateral brecsiene Biiscsceles triangle, and a scalene triangle in the 


é T ‘ Ww é ee 
Z. We Poe 4 ak 5 a Met chart suggested in Related Activities on 
ZUST 60° ZYVW 902 INGAAS page T 191. 


© Provide the students with geostrips, 
D-Stix, or straws and pipe cleaners to 
































y form triangular shapes. Lead them to 
discover that a triangle can be formed 
Complete this chart for the nine only when two sides together are 
triangles on pages 180 and 181. Answers are given on page 737 longer than the third side. For exam- 
7.|Name of Kind of Number of Number of | Angle ple, for strips that are 5 cm, 9 cm, and 
triangle triangle sides of equal lines of measurements 3cm long, a triangle cannot be 
length symmetry formed: 5 + 9 is greater than 3,3 + 9 
A ABC equilateral 2 i a | 60° SeOeeCe is greater than 5, but 5 + 3 is less than 
| | | areas fl 
For this chart, what do you notice about 
8. the number of sides of equal . the number of lines of symmetry 
length for each kind of triangle ? for each kind of triangle? 
10. the angle measurements of . the sum of the angle 
equilateral triangles? s|| 60° measurements for each triangle? |80° 
Multiply. e Students can demonstrate that the 
1. 916 2. 570 3. 814 4, 963 5. 185 6. 967 sum of the measures of the angles of a 
10 90 73 100 932 610 triangle is 180° without measuring the 
9160 5) 300 59 432 96 300 172 420 589 870 angles, as follows. A triangular shape 
Divide. Give the quotient and remainder. as is cut from a piece of paper. The three 
7. 8)51 984 8 10)12170 9. 7045458 10. 31319496 Sta 18 an fom 7. and a pense 
side side as shown. They can be 
11, 7573793812. 100)48008 13. 589)64 364 0a. 421716739 feo seen ia form a straight line ae 


Multiply or divide. Write only the results. 

15. 9732 x 10097320016. 644 000 = 104440017. 1000 x 651445)40 
18. 814 000 = 100g\4919. 473 000 = 100047320. 10 x 8407 84070 
21. 60 300 = 10 g930 22. 100 x 2010 30/000 





8. equilateral triangles~3 9. equilateral triangles-3 
isosceles triangles-2 isosceles triangles-| 
scalene triangles-0 scalene triangles-O 





whether the triangle is equilateral, isosceles, or scalene. Assessment 
Ensure that the students understand what is required for Ex. Name each triangle. Tell whether it is equilateral, isosceles, or 
7. For assistance with the column labeled *‘Number of lines scalene. 
of symmetry’’, provide the students with tracing paper. pee B 2. = 3 . 
They may trace the shapes and fold the tracings as needed. : 
The students should measure the angles of triangle ABC to 
check the answers given in the chart for that triangle. The I 
results of Ex. 8-i1 are important and should be discussed. ZA, ABC 
Keeping Sharp: These exercises review multiplication and SS F ghee ANCIsS 
division of whole numbers. Point out that the students are Gi ANDER isosceles H 
to write only the results for Ex. 15-22. Note that although equilateral 


Ex. 12 involves a divisor of 100, the instructions indicate 
that any remainders are to be shown with the quotient; thus, 
decimal quotients are not involved at this time. 


The order of the letters in the names will vary. 
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Pages 182-183 
LESSON OUTCOME 


Identify the circle and the terms 
centre, radius, diameter, chord, and 
circumference, measure radii, diame- 
ters, and circumferences 































Circles 






The points in a circle 
are all the same distance 
from one point called the 
center of the circle. 






circumference 





A radius of a circle 
is a line segment with 
one end point at the 
center of the circle 

and the other end point 
on the circle. 


Materials 

string; pins (optional); rulers, metre 
sticks, and measuring tapes marked in 
centimetres; a copy of page T397, a 
ruler, compasses, colored pencils, and 
a few large sheets of paper for each 
student 






A diameter of a circle is 
a line segment having both 
end points on the circle 

and containing the center. 


A chord of a circle is a 
line segment with both 
end points on the circle. 


Vocabulary 

centre (of a circle), radius, diameter, 
chord, circumference, compasses 

The distance around 
a circle is the 
circumference. The 
circumference of this 
can is about 34cm. 





Exercises 





L 
For this circle, Diameters, radii, and chords can be named pa 


by using the end points in either order. $ 
name the center. R 


wooed 


name two diameters. LP , KO 

measure each diameter. 5! mm | 
name each radius. RL ,RO,RP,RQ,RK 

measure each radius. 25.5mm 

name three chords. MN , mae KO | N 
name two lines of symmetry. LP , KO O O 


give the number of lines of symmetry : 
that are possible for a circle. The number is unlimited. 





% 
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LESSON ACTIVITY Keep one pencil stationary and move the other pencil on the 
paper, always keeping the string taut. The resulting shape is 
Before Using the Pages a circle: Ask how the length of the string affects the size of 


the circle. If you wish to have the students try the procedure 
themselves, they will require a large sheet of paper on 
which to draw the circle. 


e Have the students work in pairs using a piece of string about 
50 cm long. Have them tie the ends of the string together to 
form a loop. Ask them to place the string on a flat surface, 
such as cork board, and to use their fingers or pins to stretch 
the loop to form each of the following shapes in turn: 
scalene triangle, isosceles triangle, equilateral triangle, 
square, rectangle, parallelogram, pentagon, hexagon. Re- 
view that the preceding shapes are examples of polygons, 
and that polygons have sides which are line segments. 

Ask if a circle is a polygon. Have the students name 
examples of circles, such as rings, hoops, and the shape of 
the classroom clock. Discuss that the loop of string cannot 
be arranged very easily to represent a circle because a circle 
is a smooth curve. Use one of the loops to demonstrate the 


Using the Pages 


e The photograph shows the circular end of a can. Ask students 
to read the statements that explain the terms centre, radius, 
diameter, chord, and circumference. Relate each to the 
corresponding part of the photograph. Then ask students to 
identify these parts for the circle drawn earlier with a loop 
of string. It will be necessary to draw a diameter, a chord, 
and a radius. The students should understand and be able to 
use each of these terms, but it is not necessary for them to 
be able to state a definition for each. 


following procedure for drawing a circle. Fasten a large Exercises: The students will require rulers for Ex. 3 and 5. For 
sheet of paper to a surface such as a cork board. Use two Ex. 6, discuss why a diameter is also a chord. Ex. 8 is 
pencils to hold the loop of string firmly against the paper. starred because the number of lines of symmetry for a circle 
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Look around. Make a chart like 
this for six different objects. Answers will 


RELATED ACTIVITIES 


e Have students prepare a display 
showing pictures of objects that 





9. | Examples 


of circles 


Radius 
measurement 


Diameter 
measurement 


Circumference 
measurement 


suggest circles, for example, the lid of 
a can. Have them draw and label the 





the lid ofa can 


“oem Bem 


EY S| teh) 


center, radius, diameter, chord, and 
circumference for several pictures. 








a i I ee 


Use the information in the chart and 
complete these line graphs to show 


10. the radius 
measurements 
and the 
diameter 
measurements. 


. the diameter 
measurements 
and the 
circumference 
measurements. 


(in centimetres) 


_ Diameter 
(in centimetres) 


Make a design 


We 


2. using compasses 
and a ruler. 


is unlimited. Before the students begin Ex. 9, decide 
whether you wish to have them measure to the nearest tenth 
of a centimetre or to the nearest centimetre. Provide metre 
sticks and measuring tapes for the students to use. If there 
are insufficient measuring tapes, string may be wrapped 
around a circular object to find its circumference, then the 
length of the string can be measured with a metre stick. 
Provide copies of page T397 for Ex. 10 and 11. Display 
several completed graphs and discuss the information they 
show. The results of the chart and the graphs show that the 
length of a diameter of a circle is twice the length of a 
radius, and that the circumference is a little more than three 
times the length of a diameter. 


Try This: These exercises offer an opportunity for the students 


to experiment and practice with compasses. Demonstrate 
how to use compasses to draw circles. Then encourage the 
students to make creative designs for Ex. 1 and 2. These 
exercises may be assigned during an art lesson and the 
resulting designs may be displayed and discussed. For 
example, for the design illustrated on page 183, ask how 


Circumference 
(in centimetres) 


Line graphs are shown on page 737] 


(in 


using co 





ea e You may wish to have the students 


draw a line graph using the radius 
measurements and the circumference 
measurements for Ex. 9 on page 183. 
e For enrichment, have students use 
compasses to draw circles having a 
given radius or a given diameter. 

@ Give each student a circular filter 
paper or a copy of the circle on page 
T385 to perform the following ac- 
tivities in sequence. 

1. Fold the circular shape in half and 
unfold it to note that the fold line 
marks a diameter. 

Fold the shape in half another way 
and unfold it to note another diame- 
ter, the centre, and four radii. 

. Fold the shape once but not in half, 
and unfold it to illustrate a chord. 

Fold the shape so that at least six 
lines of symmetry are shown. 

For the above activities, emphasize 
that the boundary of the shape repre- 
sents the circle. The centre of a circle 
is not a point of the circle; it is in the 
interior region of the circle. 


Diameter 
centimetres) 


mpasses. 


many circles there are (12). A design for Ex. 2 might be 
discussed in terms of polygons and parts of a circle. 
Provide the students with large pieces of paper, compasses, 
rulers, and colored pencils. 


Assessment 


For this circle, 


1. 


name the center. © 

name a diameter. AC, DF 

name a radius. A e 
name two chords. 

measure a radius. |4 mm 

measure a diameter. as mmE F 

BA, BC, BD, BF 

Bi. DF, AG 
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Pages 184-185 


LESSON OUTCOME Congruent Shapes 


Identify congruent shapes 


congruent shapes on 
Materials 


several sheets of tracing paper and a 
straight edge for each student 


Vocabulary 
congruent, quadrilateral 


ES Be Be 


Margaret Ann made two 


a geoboard. ? the same shape and the same size. b 








Working Together 


Check for congruent 
shapes by first tracing 


one of the shapes. Then 


place the tracing over 
the other shape. If 


Are these triangles congruent? yes 


1. N\ 


the tracing can be made 


to fit exactly, the 
shapes are congruent. 


184 





Using the Pages 
LESSON ACTIVITY e Ask students to read the title of the lesson and the statements 


Before Using the Pages 


© Have the students work in pairs for the following activity. One 

_ student uses a straight edge to draw a polygon on a sheet of 

paper. The other student uses a straight edge and tracing 

paper to trace the shape. Discuss that each original polygon 

and its tracing are identical because they have the same 
shape and the same size. 

Tape several of the students’ drawings to the chalkboard. 
Place the corresponding tracings in a separate pile. Ask a 
student to choose one of the tracings and identify the 
matching polygon on the board. Repeat the procedure until 
all the polygons on the board have been matched with their 
tracings. Tell the students that there is a word to describe 


at the top of page 184. Ask, for example, why the pages of 
a book are congruent. Have students name other examples 
of congruent shapes, such as postage stamps, envelopes, 
and cookies cut from the same cutter. Discuss ways of 
showing whether two shapes, on a geoboard similar to the 
one shown, are congruent. Students May suggest copying 
the shapes on geopaper and finding whether a tracing of one 
shape will match the other shape. 

If appropriate, demonstrate with tracing paper or 
overhead transparencies the idea of corresponding parts of 
the congruent triangles. Show how corresponding parts of 
congruent figures may be indicated by identical markings 
(tic marks for sides, arcs for angles), or by lettering (ABC 
and XYZ, or ABC and A’B’C’, for example). 


figures that are the same size and the same shape. Some Working Together: Provide the students with a straight edge 


students may recall the word. If not, have them turn to page 
184, 
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and tracing paper to check whether the triangles are 
congruent. Emphasize that a tracing of one shape must 
match the other shape exactly in order for the two shapes to 
be considered congruent. Note that for this example, the 
tracing paper must be flipped. 





RELATED ACTIVITIES 


e Students may work individually or 
; in pairs using geoboards and rubber 
Use tracing paper and find two congruent triangles. bands for the following activities. The 


1. a. b, c d. activities may be adapted for use with 
Sane d copies of page T 396 or page T 397. 
1. Show a polygon on the geoboard. 
/ 2. Show a polygon congruent to the 
fem oke 


Exercises 


first one (a) in the same position on 
another geoboard (b) in a different 








aN > “es .* ?: eee, Pee, HO 
Ey A.quadiilateralia 64. position on the same geoboard. 
Find two congruent quadrilaterals. © polygon with four sides.: 3. How many shapes congruent to the 
2 SEER aba eee first one can be shown on the same 
‘ta iw ORE TS Sot geoboard? 


aandd 





e The students may create puzzles 
similar to the one shown on page 185 
to use in spare moments. 

e The following activity relates the 
concepts of congruence, area, and 
division. Provide each student with a 
decimetre square from copies of page 
T 392. Have them express the area in 
square centimetres (100 cm’). Tell the 
students to fold the square in half, then 
in half again, and again two more 
times. Have them unfold the paper and 
note that the fold lines mark the 
decimetre square into 16 small con- 
gruent squares, or triangles if the first 
fold was along a diagonal. Discuss that 
the 16 shapes are equal in area because 
they are congruent. Complete the 
division 16)100 to find the area of each 
small shape. 

e Provide students with pictures of 
pairs of congruent figures (including at 
least one pair of congruent regular 
polygons). Have them mark the figures 
to indicate the vertices, sides, and 
angles that correspond for each con- 
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Use tracing paper to find out which puzzle 
plece fits in each space in the puzzle. 





gruence. 
Exercises: Draw attention to the statement in the’ ‘‘thought Assessment 
cloud’’ for Ex. 2 to review the meaning of the word Find two congruent shapes. b and c 
quadrilateral. Discuss that a square, a rectangle, a 1 


rhombus, a parallelogram, and a trapezoid are quadrilater- 
als which are special; for example, a rhombus is a 
quadrilateral for which the four sides are equal in length. 
Ask which part of the word quadrilateral suggests the 
number four. The use of tracing paper is suggested for Ex. 
1 and Ex. 3-6 to find which shapes are congruent. For Ex. 
2, ask the students to decide which two of the four 
quadrilaterals are congruent by noting their positions with 
respect to lines of the grid. You may wish to have them use 
tracing paper to check their answers. 

If appropriate, have students identify the corresponding 
parts of the congruent figures in a manner suggested in the 
second paragraph of ‘‘Using the Pages.”’ 
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Pages 186-187 


LESSON OUTCOME Similar Shapes 

Identify and draw similar shapes Todd's face in this picture and 
the face on the T-shirt are similar. 

Materials she gaara 

objects for demonstrating similar fig- Similar objects have the 


same shape, but they are 


ures such as two pictures, photo- . 
not always the same size. ; 


graphs, or drawings for which one is 

an enlargement of the other; a slide and 

slide projector, or an overhead pro- 

jector and a triangular shape; copies of a 
pages T395-T 397 and a straight edge 

for each student 








Vocabulary 
similar 








Working Together 


Which two shapes are similar? 5 and b 
“ 

















ie a. + 


1a. Le 
ce 












































Copy this shape on grid paper. 


2. On the grid paper, 
draw a similar shape 
with each side 
two times as long. 


186 


LESSON ACTIVITY Working Together: Of the three shapes shown for Ex. 1, it will 

likely be obvious that shape c. is not similar to shapes a. 
Before Using the Pages and b. (Shape c. suggests the letter F; the other two shapes 
do not.) Students may need to perform the following 
activity to reassure themselves that shapes a. and b. are 
similar. Have the students work in pairs so that one 
student’s book is tuned 90° counterclockwise and placed 
on the upper half of the other student’s book in the normal 
position for reading page 186. This will help in comparing 
shape a. in the book on top with shape b. in the book 
below, because the two shapes will be oriented the same 
way. In this way, corresponding sides can be compared 
more easily to note that each side of shape b. is twice as 
long as the corresponding side of shape a. 


e Adapt the following activity for one or more of the items 
suggested under Materials. Present two pictures for which 
one is an enlargement of the other and ask whether the 
pictures are congruent. Develop that they are not congruent 
because they are not the same size. Point out that they are, 
however, the same shape; that is, each point in one picture 
matches a corresponding point in the other picture. Tell the 
students that in mathematics, we use the word similar to 
describe figures that have the same shape but not 
necessarily the same size. 

Ask the students for examples of similar shapes such as 
similar labels on different sizes of ketchup bottles. a. + jal 


Using the Pages 


¢ Ask students to describe how the photograph suggests similar 
figures. Emphasize the difference in what is meant by 
similar figures and what is meant by con gruent figures. 


T 202 


<+WNO— 





RELATED ACTIVITIES 


Exercises e Include examples of congruent 


Por ach "at rtese' Which feo Suaee are ehitia’? shapes and of similar shapes in the 


Ve wie bs sate J See | 114-2 chart suggested in Related Activities on 
a ee __|{d.| evel page T 191. 








lame | 
‘eal 


e Have students search magazines and 
catalogs for pictures of similar shapes. 
The shapes may be cut out and pasted 
in their notebooks or placed on the 
display board. 

e Have students work in pairs using 
two geoboards and rubber bands. One 
student shows a shape on one 
geoboard. The other shows a similar 
shape on the other geoboard. You may 
wish to tell the students that the second 
shape is to have sides that are two or 
three times as long as those of the first 
shape. This activity can be adapted for 
use with geopaper or graph paper. 

e Give each student a copy of the 
equilateral triangle on page T 383. 
Have the students find the midpoint of 
each side of the triangle and join the 
points to note that a similar triangle is 
obtained. Repeat the procedure for this 
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Copy each of these shapes. Then : : “ee 
draw a similar shape with each side Answers are shown on page 137! new triangle. This activity may be 
adapted for an isosceles triangle and a 


4. two times as long. 5. four times as long. 6. three times as long. ; 
e scalene triangle. 


rm 

















b. Assessment 


Which two shapes are similar? a and b 


Provide each student with a straight edge and a copy of 
page T 396 or page T 397 for Ex. 2. 


Exercises: Point out that for Ex. 1, the shapes that are similar Copy this shape. Then draw a similar shape with each side three 

are also congruent. The students should consider the shapes times as long. 
carefully in each exercise, noting clues which indicate that 2 
two shapes are not similar. For example, the trapezoid in ; 
Ex. 3d has a right angle, whereas the trapezoid in Ex. 3a 
does not. Have the students use a straight edge and a copy 
of page T 396 or page T 397 for Ex. 4, and a copy of page 
T 395 for Ex. 5 and 6. The results for these exercises can be 
displayed as examples of similar shapes. 





Answer is shown 
on page 7371. 
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Pages 188-189 
LESSON OUTCOME 












Scale Drawings 























: BRITISH 
Use a scale to find the distance What is the real distance cBalpsgocie COLUMBIA 
represented on a map; draw a diagram between Vancouver and Rock Bay? 
1 iV n scale ee Kleene Kleene 
SCCOECINE: [ovat give On the map, Vancouver and | 
; Rock Bay are 3.3.cm apart. Lo 
Materials , Fon as 
; : d The scale for the map shows 
a ruler marked In centimetres an that each centimetre on the 
tenths of centimetres for each student; map represents 60 km. (2 Rock Bay 
metre sticks, measuring tapes, or trun- Multiply 40 find _. ae — a 
dle wheels the real distance.  . : 
3.3 * 60, or 198 km Part Alberni" Z . 
Vocabulary me Rar Se nangine Vancouve 
. : » the number o centimetres ay 
scale, scale drawing, point, plane, f iy Ouncan Re 
on the map times the number 2 — : » 
Curve of kilometres represented ue oa 2 









by each centimetre Lites 






Prerequisite Skills 
Multiply whole numbers; multiply dec- 
imals and whole numbers 






The real distance 
between Vancouver and 
Rock Bay is 198 km. 







Scale: 1 cm to 60 km 


Toneeaanae heanaatartata annem ter rere ee 









Checking Prerequisite Skills 
Multiply. 






Working Together 









tf 13 iy GINS Use the map. 
40 100 1. On the map, what Follow these steps to make a 
520 A430 is the distance in scale drawing of your classroom, 
i il] 
Ay Coons So ee: ee 4. Maasure its length 
395.0 320 eaford to Nanaimo? 9 ) om anGaRiCn 






2. What numbers should 
be multiplied to 


find the real 
distance from 6. Make the scale drawing. = 


5. Choose a scale, 
such as 1cm to 2m, 







Seaford to Nanaimo? 9 | and 60 


3. What is the real 
distance from 
Seaford to Nanaimo? 196 km 






For the scale 1 cm to 2m, each 5 
». centimetre length you draw oa 
f represents 2m of real length. 







7. In your drawing, 
show the chalkboard. 







LESSON ACTIVITY 


Before Using the Pages 


e Ask the students to turn to page 115 in their books. Have them 
use a ruler marked in centimetres to measure each of the 
sides marked on the diagram for Ex. 1. Discuss that each 
side is the actual length that is indicated for it. Have them 
measure the unmarked sides and give the lengths in 
centimetres. 

Draw attention to Ex. 5, pointing out that the indicated 
unit is kilometres. Ask the students to measure each of the 
marked sides of the diagram in centimetres. They will note 
that the side marked 3 km has an actual length of 3 cm, the 
side marked 1 km has a length of 1 cm, and so on. 
Establish that for this diagram, each centimetre represents 
| km. Have them measure the two unmarked sides in 
centimetres and give the lengths in kilometres. You may 
wish to repeat the procedure for Ex. 6 for which 1 mm 
Tepresents 1 m, and for Ex. 9 for which 4 mm represent 
1 km. 
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Write the following scales on the board. 


1 cm to 1 km 4 mm to 1 km 1 mm to 1m 
Discuss that the symbol = cannot be written between the 
units. Write the word ‘‘to’’ between the units in each pair 
and say, for example, ‘‘The scale is 1 cm to 1 km’’. 


Using the Pages 


e Begin with a discussion of the map shown on page 188. Ask 
several students to read the names of places shown on the 
map. Draw attention to the scale shown at the bottom of the 
map and ask a student to interpret it. Ask questions such as 
“If two places on the map are 2 cm apart, what is the real 
distance between them?’’ ‘‘What operation is used to find 
this distance?’’ ‘‘If the distance between two places is 
300 km, how far apart are the places on the map?’’ ‘‘What 
operation did you use?’’ ; 


e Lead the students through the worked example. Have them 
measure the distance on the map between Vancouver and 
Rock Bay to check that it is 3.3 cm. Ask a student to show 
the multiplication 3.3 x 60 on the board. For the 





Working Together: For Ex. 4, students may use a metre stick, 


Exercises: Ex. 1-6 refer to the map on page 188. Measurements 


Try This: The concepts of point, plane, and curve are suggested 


Exercises 


Use the map to find the real distance for each of these. Answers may Var y 


1. Nootka to Powell River 150 km 2. Port Hardy to Port Alberni 246 km 
3. Bella Coola to Duncan 438 km 4. Victoria to Seaford alO km 
5. Kleena Kleene to Port Hardy 288 kmé6. Powell River to Kleena Kleene 228 km 


Complete. 





Scale | Distance | Real Places 

on a map on the map distance on the map 

tcm to 20km| 12.75 cm (855.05 km Jasper to Banff 

Tem to 50km ORS Cnt ela km Montreal to Charlottetown 
Tem to 10km 28.5 0m {a85 km Edmonton to Calgary 
Tcm to100 km/3.8 cm 380 km Niagara Falls to Ottawa 


Tcm to 50 km{I4.3 cm 715 km Saskatoon to Winnipeg 




















Use a scale different from the one on page 188. 
nswers will vary 


12. Make another scale drawing of your ty 
classroom. Include scale drawings £ Show your scale. ? 


of the classroom furniture. toy Red, Nee A Ly Shes 


In this picture, each car suggests a point. Die Oe a ea 
The fields suggest a plane. Se 4 A plane is a flat surface. 3 
A turn in a road suggests a curve. Fae yaa tet tetas endl 

Look around. 

Find five 

objects that 

suggest each 


of these. 
Answers will vary 
1. a point 





2. a plane 
3. a curve 


4. a line 








concluding statement, emphasize that the unit is 


RELATED ACTIVITIES 


e Prepare a work sheet similar to the 
following and have the students use an 
atlas to find the actual distances. 


et 
y diatonie| 
e Have the students measure and then 
make a scale drawing of one or more 
rooms in their homes. 

e Several students may work together 
to make a large scale model of their 
neighborhood. 

e Provide students with a chart show- 
ing actual distances and the corre- 
sponding distances on a map. Have 
them use the information to find the 
scale for each map. 


Real Distance 
distance jon a map| Scale 


1450 Kane ee | eeml CO) k 
(ees | ee | ae 

















Cities 
Halifax to Charlottetown 
Regina to Winnipeg 















point. It is important to discuss that just as a line is 


kilometres. considered as continuing without end in opposite direc- 


a measuring tape, or a trundle wheel to measure the length 
and the width of the classroom. Discuss possible scales for 
Ex. 5 and help the students select an appropriate scale. 


should be made to the nearest tenth of a centimetre. Point 
out that Ex. 7-11 involve different scales. Note that Ex. 10 
and 11 require the use of division. This concept was Complete. 
suggested earlier in questioning the students about the map. 
The real distance divided by the number of kilometres 
represented by each centimetre gives the distance on the 1 
map in centimetres. This will help the students to complete ; 
the scale drawing for Ex. 12. Provide measuring tapes and 2. 
metre sticks for Ex. 12. 3. 











in the photograph on page 189. For example, seen from a 
height, a car on the road appears very small and suggests a 


Assessment 


Scale Distance Real 
on the map on the map distance 
1 cm to 30 km 


1 cm to 100 km 
1 cm to 50 km 


tions, a plane continues without end. The concept of 
different planes can be suggested by different levels in the 
same house and different playing levels for such games as 
three-dimensional chess or Tic Tac Toe. For Ex. 1-4, 
encourage the students to consider objects both inside and 
outside the classroom. 





25em | _750_km 
Sh (oi) 






Choose a scale and make a scale drawing 
4. of the top of your desk. Answers will vary. 


T 205 


Pages 190-191 
LESSON OUTCOME 












Copying Pictures 
Using Grids 





Multiply. 


























































































































































Copy a picture from a square grid onto 1. 87.6 2.1.71 3. 36.8 
a grid with squares of a different size ered wad 482 | Each of these pictures is drawn 
and onto grids with rectangles or aor Thaiee Ree \S on a grid that uses squares. 
8 4. 516 5, 0.61 Gale g 
parallelograms 44 01 5 67 ae ‘ 
ais O06T 3a88E i ee a) 
Materials 7. 0.82 8. 800 9.4.52) b+} 4 ae 
Overhead projector and transparent 02 8.51 10 ln iy Ae bed Te 
acetate marked with a square grid 0.164 6808 45a} fF es ges —— 
(optional); 2 cm graph paper (or copies TOS 093 17 0245 128087 
of page T 382), copies of pages T 398 0.01 0.34 _0.4 
0.0093 0.0816 0.087 
and T 399, a sheet of blank paper, and ra 
hited cner h d Divide. Use extra zeros 
a straight edge for each student eared 
9.316 60.35 
13. 9)83.844 14, 54)32589 
_0.388 ie 
15. 685)265.78 16. s0)724 
_0.807 0.0836 
17. 32)25.824 18. 230)19.998 
1.58 0.75\ 
19. 100)158 20. 90)67.59 
480.5 le 
21. 6)2883 22. 941)7151.6 
_8.84 0.0754 
23. 12)106.08 24, 475)35.875 
480.09 BO4 
25. 10)4800.9 26. 600)294 
Do these in your head. 








27. 0.1 « 9641964.! 2g. 
29. 8348 + 10834.8 30. 
31. 4.37 = 1043.7 32. 203 x 0.01803 
0.02 33. 20+ 1000 
. 0.001 x 77 
7 095 Soo 
. 0.01 x 400 
. 146=10 


29.4 + 1000.2 
100 x 1.26126 





















































pairs previously, they may label the rows and columns of 
Squares with letters and numbers, and use ordered Pairs to 
identify regions. For the following way of labeling the grid, 
the clown’s nose appears in the region identified by (D,4). 


LESSON ACTIVITY 


Using the Pages 


© This lesson may be approached as one of exploration and 
enjoyment. The required skill is the ability to match points 
and join them as in the original figure. 

If you wish, prepare a copy of the picture of the clown on 
an overhead transparency marked with a Square grid. Have 
the students trace the shape on the page at the same time as 
you trace the shape on the overhead projector. Discuss that 
a grid with smaller squares produces a smaller image, and 
that a grid with squares larger than the original grid 
produces a larger image. This concept can be demonstrated 
by moving the projector closer to or farther from the screen 





Exercises: Before the students begin, discuss the six grids 


and adjusting the focus. Point out that all images have the 
same shape but are different sizes; that is, the images are 
similar shapes. Emphasize that each part of the clown is 
shown in the corresponding square on each grid. For 
example, the clown’s nose appears in the fourth square of 
the fourth row. Because the students have studied ordered 
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shown on page 191. Ask how they are alike and how they 
are different. For the grids in Ex. 2-6, ask students to 
describe the image that will likely be obtained. For 
example, the image for Ex. 2 will not be the same size as 
the original shape, and it will be distorted; that is, it will 
appear narrower and taller. 





RELATED ACTIVITIES 


e Have the students draw a shape on a 
copy of page T 398 or page T 399 and 
Copy a picture from page 190 Pictures for the hampster are then draw a similar shape with each 
On grids that look like these. shown on pages T37/ and 137A side two, three, or four times as long 
We | 2 a | on a copy of the same page. 

e Have the students draw distorted 
images of their favorite cartoon charac- 
ters on copies of page T 398 or page 
T399. Lines for a square grid are 
drawn on the original picture or trans- 
parent acetate marked with a square 
grid is placed over the picture. The 
picture may then be copied on the grid 
selected by the student for drawing a 
distorted image. 


Exercises 























































































































What changes ee 
“do you notice? 


ah 


7. Use a straight edge and draw 8. Draw a picture on a grid that 
a grid. Copy a picture uses squares. Copy your 
from page 190 on your grid. picture on grids that look 
Answers will vary for Ex. 7 and 8 like the ones on this page. 
























































Provide the students with 2 cm graph paper for Ex. 1. If answers without written computation for Ex. 5, 9, 10, 12, 
2 cm graph paper is not available, copies of page T 382 19, 25, and Ex. 27-37. It would be advisable to have the 
may be used, although the sides of the squares of that grid students write these answers first and then complete the 
are shorter than 2 cm. The students will require two copies other exercises. 


of page T 398 for Ex. 2, 3, 4, and 5, and one copy of page 


T 399 for Ex. 6. For Ex. 7, the students are to use a straight Assessment 
edge to create their own grid. For Ex. 8, they may choose Copy this shape on two different grids. Answers will vary. 
one grid from copies of pages T 398 and T 399. 1: 


The results of these exercises can motivate a discussion 
as to where students have seen distorted images such as 
these. Some examples are the distorted images in curved 
mirrors at a fair, in the shiny curved surface of a kettle or a 
spoon, and words or pictures on inflated balloons. Discuss 
the changes noticed by the students in comparing the 
pictures for these exercises with those on page 190. 


Keeping Sharp: Ex. 1-12 provide practice with multiplication 
of decimals (Unit 7). Ex. 13-26 involve division with 
decimals which also appears in Unit 7. Ex. 27-37 review 
multiplying by 0.1, 0.01, 0.001, 10, and 100 and dividing 
by 10, 100, and 1000. Have the students write their 
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Pages 192-193 
LESSON OUTCOME 


Identify the number of vertices, edges, 
and faces of solid shapes; identify the 
shapes of the faces of solids; draw a 
pattern for a given solid Cube 
Materials 
models of the solids named on pages 
192 and 193; paper model of a cube 
prepared from the pattern on page 
T 386; copies of page T 382 or page 
T 396, a straight edge, scissors, and 
tape for each student; copies of pages 
T383-T 385 and compasses for each 
student (optional) 

Cylinder 
Vocabulary 
solid, sphere, cone, cylinder, triangu- 
lar prism, cube, rectangular prism, 
cuboid, pentagonal prism, hexagonal 
prism, triangular pyramid, tetrahe- 
dron, square pyramid, octagonal 
pyramid, vertex, edge, face 


Prerequisite Skills 
Identify polygons 


Square pyramid 


Working Together 


To draw a pattern for the pentagonal prism, 


Solid Shapes 


A solid shape can be made 
by folding a pattern for the shape. 



















































































Pentagonal prism 


my <«a—vertex 


1. how many faces would you draw? 7 
2. what shape would each face have? pentagons 


5 rectangles 


For a pentagonal prism, 


Checking Prerequisite Skills 


Name each of these polygons. 
1, quadrilateral 4 


3. give the number of edges. |5 
4. give the number of vertices. |O 


Match these objects with 
the solids they suggest. 


3, (rectangle) pentagon 


1192 


octagon 
LESSON ACTIVITY 


Before Using the Pages 


e Display a set of solids for several days in advance of the 
lesson. Provide opportunities for the students to examine 
them and to observe their likenesses and differences. For 
example, some of them have curved surfaces which enable 
them to roll. Others can be stacked one on top of another. 
Still others have a sharp point at the ‘‘top’’ and cannot be 
stacked. 

The terms solid, base, face, edge, vertex, and vertices 
may be introduced informally. For one or more of the 
solids, ask students to count the vertices, edges, and faces. 
Note the shapes of the faces, having students trace around 
all the faces of a solid for assistance in identifying them. 
Ask questions such as “‘ Which solid suggests the shape of a 
sugar cube?’’ ‘‘the shape of a bubble?’’ Have students 
point to the solids to answer the questions. Also, point to 
each solid in turn and ask them to name an object that has 
the same shape as the solid. 
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6. a balloon a 


5. an ice cream cone b 


a. a sphere 





e Have students help to arrange the models into two groups — 
those having a curved surface and those having no curved 
surface. Then separate the latter group into two groups — 
those which rise to a sharp point (pyramids) and those 
which do not (prisms). Ensure that each prism is placed to 
stand on one of its two identical end faces. 


Using the Pages 


e@ Read each of the following terms: cube, square pyramid, 
cylinder, pentagonal prism, sphere, cone, triangular 
prism, triangular pyramid (tetrahedron), rectangular 
prism (cuboid), hexagonal prism, and octagonal pyramid. 
As each term is mentioned, have the students find the 
illustration for that solid on page 192 or page 193. Ask one 
student to match the illustration with the corresponding 
model displayed in the classroom. Note that the lateral 
faces of each pyramid are triangular and that the name of a 
pyramid is derived from the shape of its base. Discuss that 
the lateral faces of each prism are rectangular and that the 
name of a prism is derived from the shape of its two 








Exercises 
Complete. 


Number 


Kind of solid 
of vertices 


Triangular 
prism 





Triangular 
pyramid 
(tetrahedron) 


Rectangular 
prism 
(cuboid) 


Hexagonal 
prism 


Octagonal 
pyramid 


For each pattern on page 192, 


6. enlarge the pattern and make a solid shape. 


Draw a pattern for each of these. 
Then_make the solid shape. 
See the pattern on H 


Data rectangular prism 
page [387 


See the pattern on 
8. a triangular pyramid 

page 7388 s 
Which solid is suggested by each of these? 


10. a spruce tree Cone 11. a baseball sphere 


Look around. Make a chart like this, Answers will vary 


Examples of solids Kind of solid suggested 








a can of paint cylinder 











identical end faces. The shape of the base or the shape of 
the end faces determines the number of lateral faces for a 
pyramid or a prism. 


e Draw attention to the patterns illustrated on page 192 for a 
cube, a square pyramid, and a cylinder. Ask what the 
dotted lines indicate on the patterns for the first two solids. 

Display a paper model of a cube prepared from the 
pattern on page T386. Unfold the model to reveal the 
pattern for the cube and have the students compare it with 
the one shown at the top of page 192. Then fold the pattern 
to show the cube again. 


Working Together: Some students may need to refer to the 
model of a pentagonal prism to help answer Ex. 1-4. 
Although the students are not required to draw the pattern, 
it would be beneficial to have them attempt one at this time. 
They can discover that more than one pattern is possible for 
this solid. 


Exercises: Display the models to help the students complete the 
exercises. Provide them with copies of page T 382 or page 


See the pattern on 


9. a cone 
page 1386 


12. a juice cancylinder 


RELATED ACTIVITIES 


e Print the names of the solids on 
pieces of paper and tape each name to 
the appropriate model. Display them 
for several days to enable the students 
to refer to them. Have students collect 
objects that resemble the shapes of the 
different solids. 

e Students may work in pairs so that 
one student points to a model and the 
> other student names the solid. If the 
name is taped to the solid, it can 
provide a check. 

> e Students may make solid shapes 
using the patterns from copies of pages 
T 386-1389. The completed shapes 
may be displayed as a mobile, deco- 
rated to resemble objects that have the 
same shape, or glued together to create 
a robot-like character. 

e Have students use plasticine or mod- 
eling clay to construct models of 
prisms, pyramids, cylinders, cones, 
and spheres. With supervision, some 
of the models may be sliced into two 
parts to observe the resulting shapes. 
For example, a horizontal cut for a 
cylinder produces two cylinders (A), 
whereas a vertical cut does not (B). An 
oblique cut (C) shows a curved surface 
that is not circular. 


Number and 
shapes 
of the faces 


2 triangles 
3 rectangles 


4 triangles 


6 rectangles 


2 hexagons 


6 rectangles 


| octagon 
8 triangles 





T 396, straight edges, scissors, and tape for Ex. 6-9. To 
draw the patterns for Ex. 7-9, they may trace the faces of 
the models, use the procedure shown in the examples on 
page 192, or use polygons from copies of pages T 383- 
T 385 for some of the faces. 


Assessment 
Complete. 
Number 


and shape 
of the faces 


Number 
of faces 


Number 
of edges 


Number 
of vertices 





Draw a pattern 2s 
for this solid shape. 

See the pattern 

on page 1388 for 

a hexagonal prism. 
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Page 194 - 
OBJECTIVE 


Write an equation for information 
given in a word problem; solve the 
problem by writing and solving a 
related equation 






Vocabulary 
equation 


RELATED ACTIVITIES 


© Students may play a game using 
statements similar to the ones below. 





Writing and Solving Equations 


Ann and her family sold hats 
at the fair. They had 62 hats. 
After selling for 3h, they 

had 48 hats left. How many 
hats did they sell? 


This equation tells the story. 
62-n=48 

This related equation helps 

complete the solution. 

62-48 =n 

62-48 =14 


They sold 14 hats. 





















The first student to suggest the correct 
equation and the solution gives similar 
information for the next equation. 

I am thinking of a number. When I 








Here are examples of related number sentences, 
Addition and Subtraction 


14 + 48 = 62 
62-48=14 














Multiplication and Division 
8x9=72 9x 8=72 
72+8=9 72+9=8 





48+14=62 
62-14=48 












multiply it by 8, the result is 72. 
What is the number? 





lO. Oy, memere? 78 +10=n 4Y2+6=n 9XI =n 
ee at 1. n-10=78 7=88 2. 6xn=42N=7 3, n+11=9 n=99 

n= 28 620+3l=n 73-15=n 100+25=n 

mee tes 4. 31 xn =620 ,=90 5. n+ 16 =73 7,=53 6. n— 25 = 100 pags 

: —— 2 |: 7. n+10=76 /6x!0=n ; es 900+90=n Be aes 53-al=n 

$3—$/93—n n ee 8. n x 90 900 *0 SZ IE ain 52 ais 
N=$/.0a Write an equation for each of these. Then 

IQ ne igQea write a related equation. Find the solution, 
AXIQ=n 10. Each hat sold for $3. On the 11. On the last day, the reduced 
N=AY4 first day, Ann’s family collected price was $1.98. How much 


LESSON ACTIVITY 


Before Using the Page 


@ Write the sentence 12 — 5 = 7 on the board. Review that a 
number sentence that has the symbol = is called an 
equation. Ask a student to write another equation using 
subtraction and the same three numbers, 12, 5, and 7. Ask 
students to write two more equations using the same three 
numbers and addition. Review that the four equations form 
a family of related number sentences. 

Write the numbers 5, 8, and 40 on the board and ask 
whether equations can be written for them. Develop the 
four related sentences for multiplication and division. 


© Write the sentence n x 8 = 48 on the board and ask how this 
equation differs from the previous ones. Develop that one 
of the three numbers is not named, but it is represented by 
the letter n. Ask students to write the related sentences for 
n X 8 = 48 using n, 8, and 48. 
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Copy each equation. Write a related equation. 
Then find the solution. 


$66. How many hats did they 


sell on the first day? 
nswers are given at the left 12 


PROBLEM 
SOLVING 














was the reduction in price? 














. Ann worked many hours making 
hats for 12 d before the fair. 
The average time she spent each 
day was 2h. How many hours 
did she spend making hats? 














nex =148 
8 xX n = 48 


48+n=8 
48 +8=n 


Point out that the related sentence 48 + 8 = nis helpful in 
finding that n represents the number 6. 


Using the Page 


e Ask a student to read the word problem at the top of the page. 
Ask how the equation 62 — n = 48 tells the story of the 
word problem. Ask what information in the word problem 
is not needed to solve the problem. Refer to the examples of 
related number sentences and discuss how the related 
equation used in the worked example helps to complete the 
solution. Emphasize that related sentences involve either 
addition and subtraction, or multiplication and division. 


e For Ex. 1-9, the students are to use related equations to find 
the solutions. For Ex. 10- 12, the students must write and 
solve equations and write concluding statements. 














Pages 195-196 








fone metres can be named using the points in either order OBJ ECTIVE 

Fagin are, name A Draw and label Demonstrate an understanding of the 

1. a line. BD , DE LAS concepts and skills presented in this 

z egme SNO unit 

3. a ray. BA, DC, DB, BD, DE, BE Po, Fe 

4. two parallel rays. BA snd DE ® “Brand RX af Materials 

5. two perpendicular rays. a protractor, tracing paper, a ruler 
DC and DB, or BA and BD marked in centimetres, and a copy of 


Name each angle. Measure the angle. Draw an angle 
Tell whether it is acute, right, for each 


obtuse, or straight. measurement. 
10. ZKIHor ZRQS a R Ss 
Parva a ZRQ ev QR13. 155° 


2YY 

Orezae x $ fight 14. bee SE er ae 
Nols 
obtuse 15, 22° 


Number of vertices 


page T398 or page T399 for each 
student 








Complete. 














Number of sides 








Number of lines of symmetry 











Trace and then show a line of 
symmetry for the polygon in All the lines of symmetry are shown 


19. Exercise 16. 20. Exercise 17. 21. Exercise 18. 
N 


For this circle, name 


22. the center. P 

23. a diameter. RQ 

24. a radius. PS , PQ, PR eae ey 
25. two chords. MN , RQ M “Turn the 4. 


26. a line of symmetry. RQ : page for 
: more exercises. 


195 



















Use the scale of a map to find 
the real distance 

Draw a diagram to a given scale 

Copy a picture on a grid 

Draw a pattern for a solid shape 

Identify vertices, edges, and 
faces of a solid shape 

Identify the shapes of the faces 

of a solid shape 






















T 204-T 205 
T 204-T 205 
T 206-T 207 
T 208 - T 209 











Identify and name lines, line 
segments, and rays 

Identify and name rays that are 
parallel or perpendicular 

Draw lines, line segments, and 
rays 

Name angles, measure angles, and 
classify them as acute, right, 
obtuse, or straight 

Draw angles 

Identify vertices, sides, and 
lines of symmetry for polygons 

Show lines of symmetry 

Identify parts of a circle 

Identify congruent shapes 

Identify similar shapes 





T 190-T 191 

















T190-T 191 






T 208 -T 209 






T 190-T 191 






T 208 - T 209 







O22 93 
el92 — 1.193 


















T 194-T 195 
T 194-T 195 
T 198-T 199 
T 200-T 201 
T 202-T 203 
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RELATED ACTIVITIES 


© Give each student a copy of the 
circle on page T 385 or a circular filter 
Paper. Have them fold the shape using 
these steps to divide the circumference 
of a circle into 12 equal parts. 


1. Fold 2. Fold 


Use tracing paper and find two congruent shapes. 


CTs Es 
bande 











3. Fold 4. Unfold 








By 

























aa 





5. Fold 6. Unfold 






Solve. diff 
mee ne erqueeent aud. on page 7372. 


29. The distance on a map 31. copy this picture. 
between two cities is 

8cm. The scale on the 

map is 1 cm to 50 km. 

What is the real distance 
between the cities? tOO km 











“S 









N 









aman ta 


























Have the students number the points 

on the edge as shown. Ask them to 

show all the ways in which points may 

be joined to form 

a. an equilateral triangle. 

b. a square. 

c. a regular hexagon. 

d. a regular dodecagon (12-sided 
polygon). 

€. an isosceles triangle for which the 
common vertex of the equal sides is 
att: 

The above exercises may be adapted 

for a geoboard with 12 nails that are 

arranged to form a regular dodecagon. 





Use a scale 1 cm to 5m. 














30. Make a scale drawing of 
a rectangle that is 


Om long and 25 m wide. 
Nswer IS shown below. 


Draw a pattern for For the solid shape 
this pentagonal prism. in Exercise 32, 



































33. how many vertices are there? !0 
34. how many edges are there? !S 














35. how many faces are there? / 
See the pattern 36. what is the shape 2 pentagons 
on page T387 of each face? 5 rectangles 







Comments 30. 


Because several exercises involve measuring, copying, and 
tracing, allow the students ample time so that they are not rushed 
in completing the exercises. Provide them with tracing paper for 
Ex. 19-21 and 27, and a copy of page T 398 or page T 399 for 
Bx ele 
Students having difficulty with Ex. 16-21 may benefit from 
more practice in folding shapes cut from copies of pages 
T 383-T385. The Related Activities on pages T 195 and T 197 
suggest some ideas for reinforcement. Working with maps in an 
atlas can help students with the concept in Ex. 29. Those who 
find Ex. 30 difficult can measure familiar objects and make scale 
drawings to help them understand the relationship between a 
distance on a scale drawing and the real distance. More 
experience in tracing around the faces of models for solid shapes nit 
can lead to the understanding required for Ex. 32-36. 
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Page 197 


Checking Skills OBJECTIVE 














ly. — Divide. Give the i ipli 
oo quotient and remainder. Demonstrate competence in multipli- 
Se 1 i oa ee sear cation and division skills 
sme RELATED ACTIVITIES 
Ce e Have each student write a word 
2 2 "RO93R6 problem for which the solution would 
. 10120936 be found by completing an exercise on 
: orto page 197. You may wish to provide 
‘4aiRar7s pictures to help the students think of 
14. 327)46 385 ~~ topics for the problems. For example, 
. - £6 RH9S the following problem would be solved 
ge 10d 16 000/00ee by the multiplication in Ex. 17. ‘‘One 
‘Divide. Use extra zeros roll of film costs $4.71. What is the 
Hheedst = =—— el price for 35 rolls of the same film?’’ 
owe fF an e The activity ‘‘Multipatterns’’ de- 
ee F—C—e scribed on page T 380 relates multipli- 


0. a ee cation, addition, and geometry. Many 
s54 students will find the activity an 


enjoyable experience. 


_ a6 935 
, 82511085 
0.346 
. 500178 
. 6882-85 





29. 336)7806 3 





an) 
5 
36. 45.58 
38. 0.090a 
40. 37.2a09a 
4} 0.08a8 4a. 0.666 





Using the Page The two sets of exercises may be assigned in several 
parts so that the students’ abilities and needs may be 
identified more specifically. For example, you may wish to 
assign exercises in multiplication and division with whole 
numbers before assigning similar exercises involving 
decimals. Adapt the suggestions for the lessons and for the 
Related Activities on the appropriate pages of Unit 4 and 
Unit 7. 


e The exercises are arranged in two sets as follows. 


Multiplication 
Ex. 1-15 Ex. 1-16 
Ex. 16-42 Ex. 17-42 


Remind the students to place the decimal point in the 
dividend and to use extra zeros if necessary in divisions 
with decimals. Note that for certain exercises, written 
computation is not necessary, for example, when multiply- 
ing by 1000 or 0.01, and when dividing by 100. Earlier in 
this unit, the Keeping Sharp feature on page 181 provided 
review for multiplying and dividing with whole numbers, 
and the Keeping Sharp feature on page 190 provided review 
for multiplying and dividing with decimals. 
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Unit 10 Overview 


Fractions 


In this unit the various concepts and terms associated with 
fractions and numbers in mixed form are presented. The terms 
numerator and denominator are introduced in the first lesson 
with reference to equal parts of a whole and equal parts of a set. 
Both multiplication and division are used to find equivalent 
fractions. Cross products are used to determine whether 
fractions are equivalent and also to find a missing term in a pair 
of equivalent fractions. Improper fractions are converted to 
whole numbers or to numbers in mixed form, and vice versa. 
Like denominators for fractions are found by multiplying their 
unlike denominators and by finding their least common 
multiple. Fractions with unlike denominators are compared by 
considering the numerators of equivalent forms of the fractions 
having like denominators. The Problem Solving lesson directs 
attention to the use of logical thinking to find solutions. Special 
features in the unit include two Problem Solving features and 
one Keeping Sharp feature to maintain skills in the basic 
operations with whole numbers. There are also two Try This 
features; one introduces prime numbers and composite numbers 
and the other the use of division by common factors to obtain 
fractions in lowest terms. 


Prerequisite Skills 


® relate multiplication and division 

© identify factors of a number 

© simplify an expression involving multiplication and addition 
@ divide whole numbers 


Unit Outcomes 


e identify the numerator and the denominator of a fraction 

© write numerals for fractions less than one for part of a whole 
and part of a set 

® write equivalent fractions for diagrams showing part of a 
whole 

® use multiplication to find equivalent fractions 

® use division to find equivalent fractions; find the greatest 
common factor of two numbers; write fractions in lowest 
terms 

® use cross products to determine whether two fractions are 
equivalent 

® use cross products to find the missing term in two equivalent 
fractions 

© express a whole number as an improper fraction; express a 
number in mixed form as an improper fraction 

® express an improper fraction as a whole number or as a 
number in mixed form 

® use the product of unlike denominators to find equivalent 

fractions with like denominators for two or three fractions 

use the least common multiple of unlike denominators to find 

equivalent forms with like denominators for fractions and 

numbers in mixed form 

© compare two fractions with unlike denominators; compare two 
numbers in mixed form for which the whole numbers are the 
same 

® solve a problem through a process of logical thinking 
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Background 


Early records show the development of numbers from simple 
tally systems, such as notches on a stick, to numeration systems 
using a variety of symbols and styles of notation. Numeration 
systems for whole numbers were developed, but they did not 
meet the need for representing part of a whole, so fractional 
numbers were created. Ancient civilizations used different 
methods for dealing with fractions. For instance, the Egyptians 
used only unit fractions, fractions with 1 as numerators, and to 
express other fractions such as 4, they indicated the addition of 7 
and +. The Babylonians used a better system based on sixty and 
denominators were factors and multiples of sixty. The Romans 
used denominators based on twelve and multiples of twelve. To 
express a fraction the Hindus wrote one numeral above another, 
7, and the Arabs introduced the use of the horizontal bar, 3. 

The word fraction comes from the Latin word frangere 
meaning to break; hence a fraction represents part of a whole or 
a set. When a fraction represents part of a whole, the 
denominator shows the number of equal parts of the whole and 
the numerator shows the number of parts being considered. 
When a fraction represents part of a set, the denominator shows 
the number of items in the set and the numerator shows the 
number of items that are being considered. The items in a set are 
not necessarily the same; for instance, the fraction zz May be 
used to represent 5 gray shapes in a set of 12 shapes, although 
the shapes are not alike (A). It is apparent that while zero may be 
a numerator, it cannot be a denominator because no object or set 
could have zero equal parts. 





cS 





A 
a 

l/ Oo cS LJ 

A fraction may be represented in various equivalent forms. 
From concrete models or from prepared diagrams, it is seen, for 
instance, that 4 and 2 are equivalent (B) and that 4, 3, and 34 are 
equivalent (C). Comparison of whole numbers is relatively easy 
since cardinal numbers are an ordered set in which each number 
is One greater than the preceding number. Thus, 7 is greater than 
6, and 8 is greater than 7. Comparison of fractions with like 
denominators is also easy because only the numerators which 
represent the cardinal numbers of parts need to be considered. 
Because 7 is greater than 6, it is obvious that g is greater than &. 
Comparison of fractions with unlike denominators is more 
complex, however, because the sizes indicated by the de- 
nominators must be considered as well as the number of parts 
represented by each numerator. 

Comparison of fractions with unlike denominators is usually 
achieved by rewriting them as equivalent fractions having the 
same denominator. The most commonly used procedure for 
finding an equivalent fraction involves multiplying both the 
numerator and the denominator of a fraction by the same 
number. This method changes the form of the fractional number 
represented, but it does not change its -value. With whole 
numbers, the identify element for multiplication is 1; that is, any 
number multiplied by 1 is unchanged (6 X 1 = 6, and 
1 xX 31 = 31). The number 1 may be used in a variety of 
fractional forms, such as 2, 3, 8, and so on, and this is the basis 
for the method of finding equivalent fractions. For example, if § 
is multiplied by 1 in these forms, equivalent fractions are 











obtained (D). Equivalent fractions in lower terms may also be 
found by dividing by the identity element, 1, in any appropriate 
form (E). Thus an equivalent fraction may be found by 
multiplying (dividing) by the number 1 in any fractional form, 
or, as it is more commonly stated, by multiplying (dividing) 
both the numerator and the denominator by the same number. 


D 


tobe 
Io 


x1 $x#=%4 E (d+ 1 4 
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tot 


Bene 
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The same application of the identity element underlies the use 
of cross products to test whether two fractions are equivalent. 
For example, to check whether 3 and 48 are equivalent fractions 
(F), they may be rewritten so that the product of 4 and 24 is the 
common denominator (96). The cross-product method does not 
involve writing the common denominator, but the factors used 
are identical to those used to obtain the numerators in the 
preceding method, namely, 3 x 24 and 4 x 18 (G). 


= 
72 72 3 x 24 4x 18 
We 12 


| 

Io 

Gs 
ea) 


bo) 
rs 


Oe 
= 4,s0%= fee. 


{= 


co) 


18 
24 


The set of whole numbers is an ordered set starting from zero 
with each number one greater than its predecessor. There is no 
whole number between any two successive whole numbers; their 
difference is always 1. However, between any two whole 
numbers and between any two fractions there is an unlimited 
number of fractions, that is, between any two fractions another 
can always be inserted. This property of fractions is referred to 
as density. For example, between 4 and 3 there is the fraction 7%, 
and between 7% and 3 there is the fraction 4. If the fractions 3% and 
3 are expressed as equivalent fractions with the denominator 96 
(#s = 3¢ and 3 = 38), then the fraction # is between them. 

Any whole number may be expressed as the product of two or 
more whole-number factors. The number 0 may be represented 
in an unlimited number of ways, but one of the factors must be 
Ompasninwen 05a OS) uO wandeom qe ~<a Ol hemmumbensimahas 
only itself as a factor and it may be used any number of times, as 
in 1 X 1, 1 X 1 X 1 X 1, and so on. Numbers greater than 1 
may be of two types: some have only two factors, while others 
have more than two factors. For instance, 24 may be represented 
by 4 x 6, 3 X 8, 2 x 12, and 1 X 24, and thus 24 has eight 
factors, 1, 2, 3, 4, 6, 8, 12, and 24. In contrast, a number such 
as 23 has only two factors, | and itself, because it can be shown 
only as | X 23. A number which has only two factors is a prime 
number; and a number which has more than two factors is a 
composite number. The number | is neither prime nor 
composite. The first prime number is 2; 3 is also prime, but 4 is 
composite. All even numbers greater than 2 are composite. All 
prime numbers greater than 2 are odd, but not all odd numbers 
are prime. For instance, 5 (1 x 5) and 7 (1 X 7) are prime 
numbers, but 9.(1 x 9, 3 X 3) is a composite number. In the 
third century B.C. a famous Greek geographer devised a method 
for finding prime numbers. It is called the sieve of Eratosthenes. 
He arranged the numbers in order on a parchment sheet and, 
beginning with the number 2, he left it and punched out all the 
other multiples of 2. Then he did the same for 3, for 5, for 7, and 
so on. When he had finished, the parchment looked somewhat 
like a sieve and only prime numbers remained. In the set of 
numbers to 100 there are 25 prime numbers (2, 3, 5, 7, 11, 13, 
7, 19, 23, 29, 31,37, 41, 43, 41, 93,57, Ol; Oi (1.13, 19, 
83, 89, 97). 





Teaching Strategies 


Since the concepts associated with fractions are more complex 
and are met less frequently in daily life than those for whole 
numbers, it is important that a variety of models and teaching 
aids be used in the lessons. It is suggested that the customary 
circular shapes and square shapes be supplemented by such 
devices as number lines, egg cartons, and coins. Number lines 
with two or more scales can be used to visually identify 
equivalent fractions and to compare fractions with unlike 
denominators. For the same purpose, cardboard strips with equal 
unit lengths may be marked to show fractional parts. An egg 
carton may be used to illustrate equivalent fractions, such as 


4 = &, é = +3, and § = 7s. Coins, expressed as fractional parts 





of a dollar may be used as shown below. 


® @ ©2ee 
@ e2e2e6 


3 dimes 6 nickels 3 quarters 


3 = 6 3 
$0 $50 s, 





Students should have access to the materials listed for the 
lessons and to those indicated in the Related Activities for use 
during the lessons and in their free time. For slower students 
who may not have much free time, it may be necessary to 
schedule such activities so that they may also have direct 
experiences with concrete materials. 

Although this unit and Unit 11 deal with fractions and 
operations with them, regular practice with whole numbers and 
with decimals should be arranged to maintain students’ skills. 
Suitable exercises are given on pages, 328-331. 

It is important that any errors or misconceptions which are 
discovered in the Checking Up exercises on page 215 be 
corrected, since many of the concepts and skills developed in 
this unit are prerequisites for the work in Unit 11. 


Materials 

shapes with parts colored blue to represent #, 3, and 4 

three blue items, such as pencils, crayons, or markers, and seven 
items of other colors 

a blue crayon, a copy of the decimetre square on page T 392, and 
a piece of paper for each student 

six red markers and four blue markers 

models for wholes, halves, thirds, fourths, and fifths prepared 
from copies of the squares on page T 392 or the circle on page 
T 385 

a copy of page T 394 for each student (optional) 

a straight edge for each student 


Vocabulary 
fraction improper fraction 
numerator proper fraction 


mixed form 

prime number 
composite number 
unlike denominators 
like denominators 
common denominators 
multiple 

common multiple 
least common multiple 


denominator 
equivalent fractions 
common factor 
lowest terms 
greatest common factor 
cross products 
is not equal to (#) 
names of fractions 

less than one 
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Pages 198-199 
LESSON OUTCOME 


Identify the numerator and the de- 
nominator of a fraction; write numerals 
for fractions less than one for part of a 
whole and part of a set (PO. we 


10 FRACTIONS 
Writing Fractions 


The students decorated the windows for spring. 
Brad has 3 of 6 parts of his window decorated. 





Materials 

shapes with parts colored blue to 
represent 3, 3, and 4; three blue items, 
such as pencils, crayons, or markers, 
and seven items of other colors 


The fraction 2 





shows what part 
of the window 
Brad has decorated. 


Vocabulary 
fraction, numerator, denominator, 
names of fractions less than one 





a ’ 1 «———— numerator 
22 The fraction ~ é 
: 2 denominator 





also shows how 
much is decorated. 





Working Together 


Complete each sentence 
with a fraction. 


For the windows in this building, 


1. give a fraction that shows 


m2 
how many of the windows 4. ag Of the letters 


have a light shining. & in the word 
os “Manitoba” are 
For the fraction you the letter “a. 


gave, whieh number 5. = of the underlined 


words in this 
sentence begin with 
the letter ‘'t’. 





2. is the numerator? 6 





3. is the denominator? |\5 








198 


LESSON ACTIVITY 


fifths’’ to describe the part of the set that is blue, and ask a 
student to write the numeral ? on the board. For other 
examples, have students help to show the sets and write the 
numerals for parts of the sets on the board. For instance, 
display 5 red markers. Ask what fraction describes the part 
of the set that is red (2) and the part that is blue (2). Ask 
what name describes such numbers as #? and 2. 


Before Using the Pages 


¢ Present several examples to enable the students to recall 
previous work with fractions for part of a whole and part of 
a set. For example, fold a sheet of paper into four equal 
parts and color three of the four parts blue. Ask how many 
parts there are, whether the parts of the whole are the same 
size, and how many parts are blue. Elicit the fraction 
“‘three-fourths’’ to describe the part of the whole that is 
blue and, if possible, have a student write the numeral 3 on 


Using the Pages 


¢ Have the students note the title of the lesson on page 198. 
Draw attention to the illustration, noting that the window 


the board. Review that the numeral below the bar shows the 
number of equal parts, and that the numeral above the bar 
shows the number of special parts. Use other similar 
examples. Display a whole that shows four unequal parts, 
three of which are blue. Ask whether three-fourths of the 
whole is blue and ask students to explain their answers. 
For part of a set, display two blue markers and three red 
markers. Ask how many markers there are in the set and 
how many of these are blue. Elicit the fraction ‘‘two- 
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shows six equal parts, three of which have been decorated. 
Ask students to read the statement that relates 2 to the 
illustration. Ask which part of the frame separates the 
window into two equal parts. Students may suggest that the- 
upper half of the window has been decorated, and therefore 
the fraction 3 shows how much is decorated. Summarize 
that 3 and @ are different names for the number that shows 
what part of the window is decorated. Review the terms 
numerator and denominator. 





Exercises 


The hailstorm broke many panes of glass on one side 
of the greenhouse. Write a fraction to show 
how many panes have been broken in each row 


. 5 
first = 
row 3 


second row : 


: Y 
h = 
third row 3 


fourth row 2 


Write fractions to show how many 
of the buds have blossomed. 


a» e Coan 
aaa ‘ 2 


\ ee 


& 





Write the fraction 


; , 3 
11. with numerator 3 and denominator 7. 7 
12. with denominator 12 and numerator 7. 7 
la 
Write a sentence using a fraction for each of these. 
3 


13. The room has 5 windows of the 14. There are 16 windows.! of the windows 
3 windows are open. windows areopen. 12 have been washed.pave been washed 


*15. 6 window frames were painted. “16. 7 windows are broken, 
8 frames are still unpainted. 3 windows are not broken. 


iG of the window frames were painted % of the windows are broken 
199 
& of the window frames are sti}! unpainted 2 of the windows are not broken. 


Working Together: Ask students to describe what the 
numerator and the denominator represent in Ex. 2-5. 
Students may write other fractions for these exercises to 
show, for example, the number of windows that are dark, 
the number of underlined words that begin with the letter 
Wit (heMleticies XaemanGsSOrOll. 


Exercises: Ex. 15 and 16 are starred because the students must 
use addition to find the number of windows in all for the 
denominator. Note that two answers are possible for each 
of these exercises. 


Assessment 
For the fraction 3, which number 
1. is the numerator? 2 2. is the denominator? 3 


Write the fraction to show how much is shaded. 











RELATED ACTIVITIES 


e For Ex. 5-10 on page 199, students 
may write fractions to show how many 
of the buds have not blossomed. 
e Have the students draw pictures or 
color parts of shapes to represent 
several fractions less than one. En- 
courage them to include drawings that 
show part of a whole and drawings that 
show part of a set. For part of a whole, 
students may fold regular polygons cut 
from copies of pages T383-T385. 
Include such fractions as $ and 3. 
Display several drawings for each 
fraction. 
@ Play a game by asking, for example, 
‘“What fraction represents the number 
of students in this class who are 
boys?’’ The first student to name the 
correct fraction asks the next question. 
In preparation for the game, ask the 
students to write questions with the 
answers on cards. 
© Have each student write a sentence 
using a fraction, for example, “*‘Ann 
ran # of the way home.”’ 
© To help students who tend to reverse 
the numerator and the denominator in a 
fraction, use exercises similar to the 
following. 
ili 2 of the 5 marbles are 
'S) ©. white. § of the set 

© of marbles is white. 


@ of the 6 parts of the 
whole are grey. * of the 
whole is grey. 


Fl w 
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Pages 200-201 


LESSON OUTCOME Multiplying to Find Equivalent Fractions 

Write equivalent fractions for dia- Fred wanted to To do this, he first doubled the 
4 é : P plant two kinds number of sections in the garden. 

Bane showing Part of Es whole; use of beans in Then he planted green beans in 

multiplication to find equivalent frac- of his garden. E of the garden and yellow beans 


tions in g of the garden. 


é That's 2 in alli 


Materials 

a blue crayon and a copy of the 
decimetre square on page T392, a 
piece of paper for each student, tracing 
paper (optional) 





Vocabulary 
equivalent fractions 


Prerequisite Skills 
Write numerals for fractions less than 
one 


Checking Prerequisite Skills LNG EA NN A ae i 
Write the fraction to show how much and 2 both name the same amount. , Multiplying both the numerator 
2 : 3 * and the denominator by the same ¢ 
is shaded. 3 and ~ are equivalent fractions. 


{ number gives an equivalent fraction. : 


1. 


Working Together 


Complete, 


Multiply both the numerator and the denominator 
by 4 to find equivalent fractions. 


et 
3 Aho 4.5 1a 





LESSON ACTIVITY the same amount. Ask the students, ‘‘If there were six 
equal parts, how many parts would be blue?’’ ‘‘What 
Before Using the Pages fraction is another name for one-half?’’ Ask a student to 


draw two lines on the diagram for one-half to show six 
equal parts, three of which are blue. Ask students to 
suggest other fractions that name the same amount as 3, and 


© Give each student a decimetre square cut from copies of page 
T 392. Ask one group of students to fold their Squares in 
half and color one half blue. Ask a second group to fold as h 4224 8 10 
their squares into fourths and color two fourths blue. Direct PEN them waite the numerals on tne Dodd gee 
a third group to fold their squares into eighths and color Lapene : 
four eighths. Ask the remaining students to fold their “at HER RE SY se TEN CMUNE GOS att SRR 
squares to show sixteenths and color eight sixteenths blue. folding and coloring SCILVIES to show diagrams for 
For these folds, direct the students not to fold along a one-halfsimilar toytheifollasing. 
diagonal at this time. Select four examples, one from each 
group, and tape them to the board. 





Ask if 3 is another name for one-half and ask students to 
explain their answers. Then ask the students if they recall 

Develop that the same amount on each of the congruent the mathematical term that describes fractions that name the 
shapes is colored, and thus the fractions 4, 3, 4, and 8; name same amount. 
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Exercises 


Write four equivalent fractions for each of these by 
multiplying both the numerator and the denominator by 
the same number. First use 2, then 3, then 4, and then 5. 
1, 4.4,3, 235 Ta 30S oat Gy 80 10 4 % la Ib 20 
48 12 Ib a0 612°18'24'30% 5 10'15'30 35 


Write two equivalent fractions for each picture. 





Write five fractions that are equivalent to each of these, Other answers are possible 


es 


5 3 4 
10. 2 Woe 12m 


Copy and color each picture three different ways Answers will vary 
14. to show $. 15. to show 2. 


Ses 


How large do numbers get 
when you double them again and again? 


Make a choice: 


$10 allowance each 
week for half a year 


1. How much would you have in 


half a year for each choice? 
$260, $67) O88. 63 


Fold a piece of paper in half. Then fold it in half again. 
Answers will vary for Ex.aand 3 
2. How many times can you 


keep folding the paper? 


=| 1¢ allowance the first week, 


2¢ allowance the second week, 
4¢ allowance the third week, 
8¢ allowance the fourth week, 
and so on for half a year. 


. If a piece of paper is 0.1 mm thick 
unfolded, how thick would it get if 
you could fold it in half 20 times? |O04 857.6mm 


ago oy Te lO) |b" a0" a5 (Si ocr wile! 


4. 514319335 D 


16. to show 2. 


I5 


RELATED ACTIVITIES 


@ Students can play the game *‘Name 
the Fraction’? described on page 
T 381. 

@ Give each student a copy of page 
T 382 on which to complete a multipli- 
cation table for the numbers | to 9 as 
factors. Demonstrate how the table can 
be used to help name equivalent 
fractions. For example, the row for 2 
and the row for 5 can reveal fractions 
that are equivalent to 2 (qo, a5. 20, 
.. .). It may also be seen, for exam- 
ple, that the numerator and the de- 
nominator of 2 are each multiplied by 2 
to obtain 75, by 3 to obtain 75, and so 
on. 





© Cardboard strips of equal length may 
be marked to show halves, thirds, 
fourths, fifths, sixths, eighths, ninths, 
tenths, and twelfths. By placing strips 
together, students can find equivalent 
fractions. for 4, 4, #, 4, 3,2, 2; 2 


D® D9 5° 





3. How thick does the 
folded paper get? 


PROBLEM 
SOLVING 


Col 
Col 
ea] 





\8 











4 a.’ 18, oe 30 
I4 al ag 35 
30) SOsko) SO) 


a0 '35 30 
16 30 au 
36° 45°54 


10’ 15. 
x AD 


ea 





Using the Pages 


e Have the students note the title at the top of page 200. Ask a 
student to read the first statement below it. Note that the 
first diagram shows thirds and that one-third is shaded. 
Draw attention to the second diagram and ask students to 
interpret how Fred likely solved his problem. Then ask a 
student to read the statement above the second diagram. 
Summarize that the diagrams show that 4 and § name the 
same amount. Then ask how this can be shown using 
multiplication. Emphasize that both the numerator and the 
denominator of the fraction § are multiplied by 2 to obtain 
the fraction %. Introduce the term equivalent fractions and 
discuss the information about equivalent fractions in the 
‘‘thought cloud’’. 

Working Together: For Ex. 1, the students may use the 
diagrams to derive the equivalent fractions. However, 
discuss that both the numerator and the denominator of 4 
are multiplied by 2 to obtain the second fraction. 


Exercises: Ensure that the students understand what is required 
for Ex. 1-5. The multipliers are applied to the original 


. 


16 a4’ 3a 40 UB 











fractions each time. After the students have completed the 
exercises, discuss different answers suggested for Ex. 
6-16. Students may find it easier to copy the pictures in Ex. 
14-16 on tracing paper. 


Problem Solving: The answers for these exercises may surprise 
the students. For Ex.,1, the pattern. 1, 2,4, 8,. -... can be 
thought of as 1, 2, 2 x 2,2 X 2 X 2, and so on. In other 
words, the number of cents in the tenth week’s allowance, 
for example, would be found by using 2 as a factor nine 
times. 


Assessment Answers may vary. 


Write four equivalent fractions for each of these by multiplying 
both the numerator and the denominator by the same number. 


i eS eS a CRESS et ANE ir are fem , Lt al a8 35 
PAO SAO SMT 818 AS AQWE ek? QO" S04E 50 
Write two equivalent fractions for each picture. 
on = 

© 


| 


G9 
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Pages 202-203 
LESSON OUTCOME 


Use division to find equivalent frac- 
tions; find the greatest common factor 
of two numbers; write fractions in 
lowest terms 


Dividing to Find Equivalent Fractions 


Gail decided to give 9 of the 12 eggs to her friends. 
She divided the 9 eggs into 3 gift boxes. 





Materials 
six red markers and four blue markers 


Vocabulary 
common factor, lowest terms, greatest 
common factor 

9 3 
Prerequisite Skills oee Ae ‘ 
Use multiplication to find equivalent fractions. 
fractions; relate multiplication and di- 
vision; identify factors of a number 





Gail gave 
: of the eggs 
to her friends. 


9 and 12 are each divided by 3 in the above 
example. 3 is a common factor of 9 and 12. 


Checking Prerequisite Skills 
Write four equivalent fractions for 
each of these by multiplying both the 
numerator and the denominator by the 
same number. First use 2, then 3, then 
4, and then 5S. 


1. 2 Dick 3: 


" Use the — : 
.. common factor + 
“as the divisor. 


When the numerator and the denominator 
have a common factor, division will 
give an equivalent fraction. 


Take another look: 


wlbo 


be" olerer ac 


4. ; 6 
is equivalent to ~. 


2 
36 
aon : po 


4 is a common factor 
of 24 and 36, so 





5. 2X = 





3 is a common factor 


ite ea 


2 and 3 have no 





6. 2 et of 6 and 9, so 5 = 3% common factor greater 
SE ek pe than 1. The fraction 2 
. ao ae | aga ——- ne OF 4 is in lowest terms. j 
SE og 
nn ek | 
aA 4+ © 
Shar te ¢ 





LESSON ACTIVITY Using the Pages 


© Ask a student to read the title at the top of page 202 and the 


Before Using the Pages 


¢ Display six red markers and four blue markers (A). Ask what 


fraction names the part of the set that is blue (74). As the 
students watch, arrange the ten markers into sets of two so 
that there are three sets of two red markers and two sets of 
two blue markers (B). Establish that of the five sets, two 
sets are blue. Write 2 beside 74 on the board. 


A B 


®0@00080000 @®ee@ec¢ 
® @ @ 


Ask what multiplier can be used to show that 2 and 5 are 
equivalent fractions. Ask how division can be used to 
explain that 7 and 2 are equivalent fractions. Ask a student 
to use multiplication to obtain another fraction equivalent to 
3, for example, 43, without naming the multiplier. Ask 
another student to use division to explain that #2 is 
equivalent to 2. 
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first statement below it and relate it to the photograph at the 
left. Have a student read the second statement and relate it 
to the photograph at the right. Develop that the eggs that are 
in gift boxes can be represented by #, or by 3, and 
therefore, ¢2 and # are equivalent fractions. 

Ask for and list on the board the factors of 9 (1, 3, 9) and 
the factors of 12 (1, 2, 3, 4, 6, 12). Point out that 3 is a 
factor of 9 and of 12 and introduce the term common factor. 
Explain that dividing both the numerator and the de- 
nominator of a fraction by one of their common factors 
results in an equivalent fraction. 

Have students help to explain the steps for showing 


36 = §, and $§ = 3. Develop that 34 is equivalent to 3. 


Introduce the concept lowest terms. Have the students 
divide the numerator and the denominator of 3? by 1. 
Establish that the fraction is still 3. Therefore, unless there 
is acommon factor greater than 1, the fraction is in lowest 
terms. Write the fraction #4 on the board and have the 








Working Together 


Give one factor 
of each. 

1. @or3or6 2. 14Q0r Jor |4 3. fa 
Divide the numerator and the denominator by a 
common factor to get an equivalent fraction. 


3 | 126, a 
5. 9 2) 6. 16 eo a 7. ie 5 


Exercises 


Divide the numerator and tne 
denominator by a common factor 
to get an equivalent fraction. 


1. 6 2a 3. i 


ie 4. a 
8. 9. & 10. 43 


2A Aas 


12. i 
Finding the greatest common factor of the 
Numerator and the denominator allows you to 

write a fraction in lowest terms in one step. 


Give a common factor of the 
numerator and denominator. 


4. 20 ISP ar eh 
Ree ee has’ 


fractions you get : 
“sin lowest terms ?. - 


+ Ring the fractions you get ” 
“; that are in lowest terms. ...°~ 


ere IY lau st terms 


RELATED ACTIVITIES 


e Provide students with copies of 
shapes from pages T 383-T 385. Have 
them draw lines to divide the shapes 
into equal parts and color the parts in 
different ways to represent such frac- 
tions as + and 2. Label and display 
several ways to illustrate each fraction. 
e@ Have students complete a work sheet 
similar to the following. For each row, 
have them check the equivalent frac- 
tion that is in lowest terms. 


Ring the equivalent fractions in each 
OW: 





Os 5? O@. 2 OO4 


8 6 
129 é; ig, i00> ay ee 95 3 








e Have students use multiplication, 





The factors of 24 are oD 


24. 


division, or number patterns to com- 











The factors of 40 are 0. 


a 





plete sets of equivalent fractions simi- 








The common factors — 
of 24 and 40 are 





a terms = 


- 


lar to the following. 


B a LJ 
5 15 50 





lowes 











30 | 30 
and | and |. 
S640 


. Find the greatest 
common factor of 


e The students can cut shapes and 
color some of them blue to show 
fractions representing parts of a set in 





2 2 


different ways. For example, to show 








. Write the fraction in lowest 
terms that is equivalent to 


2, they can color one of two shapes, 





£7 (2) 4 4 = nek) man 


9 — — ig 12 


students show different ways of obtaining the equivalent 
fraction in lowest terms. 


Working Together: After the students have completed the 
exercises, have them name all the factors for Ex. 1 and 2. 
There is only one common factor for Ex. 3, but there are 
three for Ex. 4. For Ex. 5 and 7, the equivalent fractions 
will be in lowest terms, but two equivalent fractions are 
possible for Ex. 6. 


Exercises: For Ex. 2, 4, 5, 8, 9, and 13, answers will vary 
because there are two or more common factors in each 
case. 

The example at the bottom of page 202 shows a method 
using more than one step to obtain a fraction in lowest 
terms. The example preceding Ex. 15 and 16 on page 203 
shows how to write a fraction in lowest terms in only one 
step. 

Discuss the list of factors for 24 and 40 and the list of 
their common factors. Have students express the meaning 
of the term greatest common factor in their own words and 
relate it to the term common factor. In Ex. 15, students 





two of four shapes, three of six shapes, 
and so on. Have them display each 
way of representing the fraction on a 
separate piece of paper. 


ep 
203 
ie 
a (4 
5 so(@) 


perform the first step required for completing Ex. 16. For 
Ex. 15, it is helpful to write the row of factors of a number 
to fill both ends of the row simultaneously. For example, 
for 84, write the least and the greatest factors first (1 and 
84), the second least and the second greatest factors next, 
(2 and 42), and so on, to obtain 1, 2, 3, 4, 6, 7, 12, 14, 21, 
28, 42, 84. It can be seen that no factors can be written after 
the pair 7 and 12 because the numbers between 7 and 12 (8, 
9, 10, 11) are not factors of 84. 


Assessment 
Divide the numerator and the denominator by a common factor 
to get an equivalent fraction. 


1&3 2. & 2 a 


Find the greatest common factor for each pair. 
4. 10 and 5010 5. 15 and 4515 6. 42 and 70|4 


at 


2 A 
3 


Write each fraction in lowest terms. 


7. 48 8. 12 9. #% 2 


ile 5 3 
5 3 Peis 
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Pages 204-205 
LESSON OUTCOME 


Use cross products to determine 
whether two fractions are equivalent; 
use cross products to find the missing 
term in two equivalent fractions 


are equivalent. 


Cross Products 


Cross products 
can be used to check 
whether two fractions 


For the fractions 
4 12 

= and a both 
cross products 
are 84. 





When the cross products for two fractions 


Vocabulary 
cross products, is not equal to (#) 


When the cross products for two fractions are 
not equal, the fractions are not equivalent. 


5 3 
For = and . 


the cross products 


are 20 and 18. 


Cross products can be used to find a number 
that will give two equivalent fractions. 


Ape and 
Ci) 


prices Saas) 
Write 53 3 and 


use cross products 


to check. 


204 


LESSON ACTIVITY 


Before Using the Pages 


@ Write pairs of equivalent fractions on the board and one or two 
pairs of non-equivalent fractions. 


2 and & #2 and 4 2 and 4 


Ask the students to determine which pairs do not show 
equivalent fractions and to explain the method used. For 
example, for 3 and jy, they will likely suggest 2 x 4 = 8 
and 3 x 4 = 12. For 37 and %, they will likely suggest 
12 + 3 = 4and 27 + 3 = 9. For2and %, they will likely 
Suggest 2 x 4 = 8, and then realize that 5 x 4 is not equal 
to 10. 

For the first example, point to the 2 and to the 12 and ask 
for the product. Then point to the 3 and to the 8 and ask for 
the product. Have the students find similar products for the 
remaining pairs of fractions. Lead them to discover that 
equal products are obtained for equivalent fractions and that 
unequal products are obtained for non-equivalent fractions. 
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are equal, the fractions are equivalent. 


4 12 


Go OX 


Ce 
co 7a 








“The symbol # ‘ 
", means “is not equal to”. 


nesses 


For equivalent fractions, 
7 <M must equal 14 x 4. 


For 7 x @ =56,; - pa 
8 is the value for. | 7x 8=56 } 
The cross products 
are equal. ~ and 3 


14 
are equivalent. 


DD se 
ABE) —» 56 


They may wish to test the procedure by using two fractions 
of their own choice for equivalent or non-equivalent 
fractions. 


Using the Pages 


© Have students explain the meaning of cross products in their 
own words. Ask students to explain how cross products are 
used to check whether + and 37 are equivalent, and whether 
é and } are equivalent. (Note that the symbol = is not 
shown because it is not known whether the fractions are 
equivalent until the cross products are checked.) Note the 
symbol # for ‘‘is not equal to’’. 

Draw attention to the example showing 747=+2. Discuss 
the use of cross products to find-the missing term (the 
number that will make the two fractions equivalent). 
Because one cross product, 14 x 4, equals 56, the other 
cross product, 7 x MM, must also equal 56 for the two 
fractions to be equivalent. Some students may suggest the 
division 7)56 to obtain 8 as the missing term. Others may 
recall the basic multiplication fact 7 x 8 = 56. 








Working Together 


Find the cross products. Are the fractions equivalent? 
1. K&-18 RS —-H45 

EIg yes 2 BETZ he 
Write a sentence showing 


equal cross products. 


Example: 4. 12 
ple: For aes 


write 4x M=5 x 12. 

ole Ge 
aS rpiaetyy Bg A 
6x @=2|xQ 6xaQ\= 
Exercises 


5 
6. 8x M=2 x 20 


Find the cross products. Are the fractions equivalent? 
60 aod 36 
1. 2G eg ves 2. PG ig «3. Hee VES 
a 80 Wa 180 
: 1670-20 6. Bea 2 7 Se Ig9 
cross products to find the missing term. 
ey 1 MS 
1 Oe: 
| = 10 
@\5 
=a /0 
2 


yes 


Kevin is 5 as old as Ida. 


1. How will Kevin's age 


compare with Ida’s 


in another year? . 


. How will Kevin's age 


compare with Ida's 


F | 
in two years? — 
yi Wh 


. How many years will 
it be until Kevin is 


5 as old as Ida? 4 


. How many years will 
it be until Kevin 
is 5 as old as Ida? |O 


Working Together: Ex. 1-3 provide practice in using cross 
products to check whether fractions are equivalent. Ex. 4-7 
develop the steps for using cross products to find a missing 
term. The example for Ex. 6 and 7 shows how to find the 
missing term for equal cross products. 


Exercises: You may wish to direct the students to use either = 
or # to show their answers to Ex. 1-8 as indicated below 
fOt Xe. 

2x 9= 18 pigs 
SGA 20 taal 


Problem Solving: The students can count the candles on the 
cakes in the photograph to find the ages of Kevin (2) and 
Ida (14). After the students have completed the exercises, 
have them explain how they found the answers. A chart 
similar to the following can be helpful. 


now in 
Pen cee ewe ae 









a 
5 Yes 


4 
3. SS 
Find the missing term. 


Example: For 5 x Mf =7 x 15, or 105, 
you can divide 105 by 5 
to find the value for @. 


lk ger 





RELATED ACTIVITIES 


@ Because facility with basic multipli- 
cation facts is necessary for work with 
fractions, students who do not have 
rapid recall of these facts should be 
given an opportunity each day to 
practice them. To determine which 
facts are not well known, use a copy of 
page T 382. Write the factors | to 9 in 
the appropriate squares. Name a mul- 
tiplication, for example, 4 x 9. If the 
students respond rapidly and correctly, 
they may color inside the square for 
that product. Students may work in 


eS 
7. 120 95 


4, d< pairs for this activity. 


e Students having difficulty may bene- 
fit from illustrating pairs of equivalent 
fractions for some of the exercises on 
page 205. They may color part of a 
shape from pages T383-T385 in 
different ways or they may draw 
pictures. Display some of these for 
several days. 

© For the third activity on page T 221, 
ask the students to use cross products 
to check that pairs of fractions in a set 
are equivalent. 

e Have students find the missing fac- 
tors for exercises similar to the follow- 


ing. 
1 et 
2. = x 8=1x 16 
PROBLEM ea OP te 
SOLVING 4.5x9=3x He 


Assessment 

Find the cross products. Are the fractions equivalent? 
Le, Hau yes 2. #3, i gp 03: % 15 oq yes 
Use cross products to find the missing term. 


5 20 aa, 
4. i 100 5. 3 rn] 


I5 ighedabaian 
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Pages 206-207 


LESSON OUTCOME Changing to Improper Fractions 

Express a whole number as an improp- Emilie 6arned $5.75 on Saturday. She was paid tt, 
er fraction, express a number in mixed with 5 one-dollar bills and 3 quarters... |¢ 54 dollars ; 
form as an improper fraction To put her money into her quarter bank, PP penteetfe tag 


she must change it all to quarters. How 


Materials 

models for wholes, halves, thirds, 
fourths, and fifths prepared from 
copies of the squares on page T 392 or 
the circle on page T 385 


Vocabulary 
improper fraction, proper fraction, 


mixed form 


Prerequisite Skills 


many quarters would she have for her bank? 


20 3 
Fa and i 


: ; Os 

Write fractions for numbers less than ik ae 

one; simplify an expression involving Emilie would have 23 quarters for her quarter bank. 

multiplication and addition BP RR gee ae a ae 
23 is an * In an improper fraction, the numerator is | 

Checking Prerequisite Skills improper fraction. Poe greater than or equal to the denominator. In 


ores 
Write the fraction. 5g is a number 
in mixed form. 

i 


oo| 


a is shaded. to an improper fraction, 





2. The numerator is 6 and the de- 
nominator is 7. & 


Complete. 


To change a number in mixed form, such as 53, 


a proper fraction, the numerator is less than 
the denominator. A number in mixed form is a 


= whole number together with a fraction. 


Sees gaeee 








5x4 fourths + 3 fourths 


£23 fourths * 


hg Oe S 6! multiply the whole number and the denominator. Then add the numerator. 


4. (6 x 4) + 3 a7 
5..(3 X 8) +1 a5 
6. (6 X 12) +779 


LESSON ACTIVITY 


Before Using the Pages 


© Develop that fractions may be used to name whole numbers. 


For example, use models to show that each of #, 3, and + 


represents 1 whole, and thus are names for the number 1. 





Display models to represent 3. Ask for the number of 
wholes shown. Ask for the number of fourths that would 
result if the models were cut into four equal parts. If 
necessary, cut the three models into fourths to demonstrate 
that 4 is another name for 3. Ask the students how the 
fraction 7 can be obtained without using the models. 


Ask students to name | whole as fifths, as eighths, and as © Use models to lead students to recall such numbers as 14 and 


tenths. 





Similarly, develop that 2 wholes may be thought of as 4 
halves, 6 thirds, 8 fourths, and so on, and 5 wholes may be 
thought of as 10 halves, 15 thirds, and 20 fourths. Write 
numerals on the board to show different names for the same 


whole number. 


ALA 
WN 
I| 
wiE 
ll 
oe 
II 
als 
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3%. For example, display three models of wholes and a 
model of two-thirds. Ask how many wholes there are and 
what part of a whole is shown. Write the numeral 33 on the 
board and review that it is read ‘‘three and two-thirds’’. 
Mark the wholes into thirds and ask a student to count the 
thirds. Emphasize that 33 and +5" are different names for the 
same number. 











| 
|! 
| 
' 
| 


Working Together 


Multiply the whole number and the denominator 
to find the numerator of the improper fraction. 


Lge Oe RP ael 


Multiply the whole number and the 
denominator. Then add the numerator to 
change each of these to an improper fraction. 


Example: For 35, use (3 x 8) +1 


and write She = 


24 
§. 45S 


Avy 
Us ) 
Exercises 
Write 4 as an improper fraction 


1. showing halves. © 2. showing thirds. : 


Write 5 as an improper fraction 
40 


3. showing tenths. 


RELATED ACTIVITIES 


e Have students draw diagrams to 
illustrate the whole number and the 
improper fraction for one of Ex. 1-6, 
and also the number in mixed form and 
the improper fraction for one of Ex. 
7-26 on page 207. 

e Prepare a work sheet with pairs of 
improper fractions. Discuss that cross 
products can be used to check whether 
improper fractions are equivalent. 
Then have the students use cross 
products to match equivalent fractions. 


3 
2 
6 
2 
2 


iw) 


u 
| 


aloo 





4. showing fourths.20 5. showing eighths. +2 6. showing twelfths. 29 e For enrichment, ask students to 


8 


Write each as an improper fraction. 


72 330 8. mM 9. 
S) 
2 14. 


3 
T2386 
- 


we /: 


Z 
2 
2 US), 


22.104 : 24. 


Add, subtract, multiply, or divide. 


. 5232 + 5232 |O 464 2. 10 464-9 293 \|7) 3. 1171 x72 843la 
. 84312+=24 3513 5. 3513-1814 1699 6. 1699 x 234 397 566 


. 397 566 = 78 5097 8. 5097 + 24 903300009. 
. 376 x 148 55 648 11. 55 648 + 11 5646791a12. 
. 5601 — 634 4967 14. 4967+ 6778 \\ 745 





Using the Pages 


e Ask a student to read the word problem at the top of page 206. 
Direct the students’ attention to the 5 one-dollar bills and 
the 3 quarters in the photograph. Ask how many quarters 
there would be in all if each dollar bill is changed to 
quarters for the bank. Note that the photograph shows 5 
stacks of 4 quarters and 3 more quarters to give 23 quarters 
altogether. 

Discuss the meanings for improper fraction, proper 
fraction, and number in mixed form and ask for other 
examples for each of these. 

The models illustrated at the bottom of page 206 can be 
compared with the photograph at the top of the page. Each 
shows that 52 and? name the same amount. Ask how *%# 
can be derived from 5? without using models. Discuss that 
the whole number 5 and the denominator 4 are multiplied, 
and then the numerator 3 is added to obtain the number of 
fourths for an improper fraction. Emphasize that 5} and 2? 
name the same number. 


Working Together: For Ex. 1-3, whole numbers are changed 


. 


la ‘ . : : 
write any pair of equivalent fractions, 


for example, } and 34. Ask them to 
write two new equivalent fractions 
using the same four numbers 2, 3, 14, 
and 21. Cross products may be used to 
check whether the fractions in a pair 
are equivalent. For 2, 3, 14, and 21, 
other pairs of equivalent fractions are 
as follows. 

1. #: and 3 

2. 3 and #4 


to improper fractions; for Ex. 4-7, numbers in mixed form 
are changed to improper fractions. Discuss the example for 
Ex. 4-7. 


Exercises: Ensure that the students take care in writing numerals 
for fractions. The numerator and the denominator of a 
fraction are separated by a horizontal bar and, in mixed 
form, the whole number is written so that it is separate from 
and larger than the numerals for the numerator and the 
denominator. 


Keeping Sharp: For these exercises, the answer for one 
exercise is the same as the first number in the next exercise; 
the students will likely observe this pattern and use it as a 
check for their work. 


Assessment 
Write 6 as an improper fraction 


1. showing thirds. © 2. showing fifths. = 


Write each as an improper fraction. 


3. 24 4. 452 5 2 
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Pages 208-209 
LESSON OUTCOME 


Express an improper fraction as a 
whole number or as a number in mixed 
form 


Materials 

models for wholes, thirds, fourths, and 
other fractions prepared from copies of 
the squares on page T 392 or the circle 
on page T 385; a copy of page T 394 
for each student (optional) 


4)13 
Vocabulary 12 


prime number, composite number 1, 


Prerequisite Skills 
Divide whole numbers; write fractions 
in lowest terms 


Checking Prerequisite Skills 
Find the quotient and the remainder. 


SroRo R8& 
1. 7)96 2. 12)140 


3. sia 4. 10y6o 


Write each in lowest terms. 


5. 48 6% > qe 


io 


bo 


sa 5 
5 6 


3 72 '¥ 3 wholes. @ 


Changing Improper Fractions 


Claudette needs one quarter-hour ; 
to weave each pot holder, 
How much time does she need 
to weave 13 pot holders? 


% 


' How long is 13 quarter-hours? / 
To change an improper fraction, 
such as 13, to a number 


in mixed form, divide the 
numerator by the denominator. 








ay A 1 fourth of oy 
“***. another whole# 


The improper fraction 3 is equal to 34 when it is changed to mixed form. 


Claudette needs 3h and 1 quarter of 
another hour to weave 13 pot holders. 


Working Together 


Divide the numerator by the 
Show the result 
as a number in mixed form 


denominator. 


6) RW 
Example: For y use 3)17 


and write 5%. 


or as a whole number. 


12 2 
| ae | 5 


LESSON ACTIVITY 


Before Using the Pages 


e Display models of one whole and two-thirds of another whole 
and ask what number is shown. Have a student write the 
numeral 13 on the board. Ask why it is described as a 
number in mixed form. Establish that it names a number of 
wholes and part of another whole. Review the use of 
multiplication and addition to express 1% as the improper 
fraction 3. 


© Display nine fourths cut from models of fourths. Ask students 
to arrange the fourths to show the number of wholes that 
can be formed and the number of fourths for part of a 
whole. Write the numerals on the board and emphasize that 
+ and 24 are names for the same number. Use other 
examples as required. Then ask how the answers can be 
obtained without the use of models or diagrams. Have 
students write examples on the board to demonstrate their 
ideas. 
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54,6 
2. 3 6gor6y 


3 36 
Rae 





Using the Pages 


© Use the photograph to introduce the word problem. Develop 

that 4 fourths equal | whole. Thus, when the numerator of 

4? is divided by the denominator, the quotient shows the 
number of wholes and the remainder shows the part of a 
whole left over, in this case, the number of fourths. Ask 
students to explain how the clocks illustrated on page 208 
show 32, or 34. Summarize that the use of division is an 


efficient method for expressing a number in mixed form. 


Working Together: Before the students begin the exercises, 
discuss the example provided, which deals with interpret- 
ing the divisor, quotient, and remainder in a division as a 
number in mixed form. When they have finished their 
work, note that the remainder for the division for Ex. 3 is 
zero. Discuss that there are no parts of a whole left over 
when the remainder is zero: the result is a whole number. 
Draw attention to the answer 6§ for Ex. 2. Discuss that § 
can be expressed in lowest terms as 7, and therefore 6§ may 
be expressed as 63. Discuss the answer for Ex. 4 in a 
similar manner. 


Exercises 


Write each improper fraction as a number 
In mixed form or as a whole number. 
19 


15 


Avity, 40 
ta ke oe ee a 70 10S orl0g5. ‘9 
66 27 
7. 3 83 or 81 8. a4 9 9. > las 10. = 62or 6st. a 
1128 2235 Ft 34 3 30 es 34 
B99 Sarda. & storgal5. P15 16. 47 jg M.S 
For Exercises 1 to 18, 


19. list the results in lowest terms. 


Write a sentence using a number in mixed form. 


20. The boy ate 9 21. 
quarter waffles. 


The boy ate a 


A whole number greater than 1 
that has itself and 1 

as its only whole-number factors 
is a prime number. 


Si = Sil 
This is the only way to show 37 


as a product of whole numbers. 
37 is a prime number. 


She played for 51 


+ waffles. 2 


of last 









She played |a 






? A number that is * 
2, not a prime number 


factors besides 1 and 





List the numbers from 2 to 200. 


1. After 2, every second number is 
not prime. Why? After 2, cross 
every second number off the list. 





2. After 3, every third 


every third number 


. Complete: 5 is the next 
prime number after 3. with steps 1 to 3. 
After 5, every fifth ppter 5, every fifth tell what is true 
number is not prime. Why? pumber hasabout the numbers 


number off the list. 


. Tell what is true about all 


|. After &, every second number has a as a factor. 
a. After 3, every third number has 3 asa factor. 


Exercises: Before the students begin, point out that some of the 
answers for Ex. 1-18 will be in lowest terms and others 
will not. Then draw attention to the instructions for Ex. 19. 


This: Have students express the explanation for prime 
number and then for composite number in their own words 
and give other examples of each. Discuss the answers for 
Ex. 1 and develop that they are composite numbers, not 
prime numbers, because every second number after 2 has 2 
as a factor. When the students understand what is required, 
have them continue with Ex. 2-5. You may wish to provide 
each student with a copy of page T 394 on which to show 
the numbers from | to 200 in the squares. The procedure of 
crossing out numbers will be facilitated by the pattern of the 
numbers in the squares. The students should cross 1 off the 


list. 
PEO aes 


Try 






last season’s basketball games. 


: iS a Composite number. | 


soe lessen So = 


35 has other whole-number 


35 is a composite number. 






not prime. Why? After 3, cross 


4. Continue the pattern begun 


After 5, cross every 5th 5 asa factor that are not They are 
crossed off. a)| prime 


numberg 


the numbers that are crossed off. They are all composite numbers 


RELATED ACTIVITIES 


@ When students play games that 
involve game boards with numbered 
squares and/or dice, suggest that the 
following rules apply. 

1. If the number obtained by tossing 
the dice is a prime number, the 
player takes another turn. 

. If the number in the square on 
which a player’s marker lands is a 
prime number, the player moves 
her/his marker back two squares. 

@ Provide students with unmarked 
number lines from copies of page 
T 390. Ask them to mark the lines to 
show whole numbers above the lines 
and fractions below. By referring to 
the number line, students can rename 
improper fractions as numbers in 
mixed form and vice versa. 

e Have students use copies of pages 

T383-T385 to prepare pictures that 

represent a number in mixed form and 

the corresponding improper fraction, 


similar to the following. 
Odddd QD ‘an A 
2 


ayayara 


a or a6. 


li: 


117 
g 12 Whore 

Se Ree 
i 15 Herts 


tee 8.22 aS bs 
5gords 10 Aig oraz 


quarters of 


season’s basketball games 










WZ) 






S15), 











number is 






off the list. 










4 
Then 





© For Ex. 44-56 on page 329, have 
the students interpret the remainders 
for these divisions as fractions. 

® You may wish to have students write 
different numbers in mixed form for a 
given improper fraction as shown 
below. 
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Assessment 


Write each improper fraction as a number in mixed form or as a 


whole number. 
2 (33) 


6 


| 


a 


28 


ey 3. # us 4.% 3 


18 (a fy) 
Lead (a5). 
For Ex. 1-4, 


5. list the results in lowest terms. 
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Page 210 
LESSON OUTCOME 


Use the product of unlike de- 
nominators to find equivalent fractions 
with like denominators for two or three 
fractions 


Vocabulary 
unlike denominators, like de- 
nominators, common denominators 


Prerequisite Skills 
Use multiplication to find equivalent 


fractions | CN cytes 

eNOS ORAS am 
Checking Prerequisite Skills 
Write four equivalent fractions for 


each of these. Ancwers will vary. 


Finding Like Denominators 


A and Z have unlike denominators. 


The unlike denominators are 2 and 3. 


1 
2 


2 


- . 3 . . 4 
is equivalent to re 5 Is equivalent to RE 


a G Like denominators are often © — 
“. called common denominators. e 


3 and 4 have like denominators. * 


To find like denominators for two fractions that have 
unlike denominators, multiply the unlike denominators. 


Working Together 


For each pair, use the product of the unlike denominators to 


1.4 ane Bie Sunt} iy 
Jotiy W aiqels ie at 


3 1 
RELATED ACTIVITIES eee 
© Mark one die to show 2, 3, 4, 5, 6, 
8, and another die to show S, 6, 8, 9, 
10, 12. Have students work in pairs as 


follows. One student tosses one die 


Exercises 


on the die (A). The other student 


ln 2I 


11. 


help you find equivalent fractions with like denominators. 


a 130 ea 4 45NE ao! ad 
2. §. 90 Boa 3. 23, 13a 152 


For each pair, find equivalent fractions 
with like denominators. 


|-0 9 


5) 
yor 
oO 
ra) 
vl 
fe) 
|- 
ny) 


SY 15. 


= 
S 
— 
= 


| 
| 


= 


fon 


: : : 14 Slat a Ie ae 3.) ee 58 
and writes a proper fraction for which 1. 479” s 2.23 2 1G 8’ 54946 434 Te 51010 
the denominator is the number shown SCS) 2 HS) Geez Ales OB Ral 8.110 9 9.2 3 10. 95402238 Conon 
pas "au 9” 4°36°36 mee (3 S85 15 3770, 
2 ao Be Nee = 40 3 50'5 
6 34° Q4 Sui Sn SW tay ® 96 


performs the same procedure using the 
second die (B). For the two fractions 16. 
obtained, both students write equiva- 


lent fractions with like denominators 
(ey 


att “Ke 


LESSON ACTIVITY 


= £/- woOlO Wl 


NI=> 
N 
—- 


eS 


iG 
2.34 


on 
io 
pS 
to 
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S| 
» 

ep) 
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Before Using the Page 


¢ Review that a number has many different names. For 
example, 4, , 3, and 74 are different names for the number 
“‘one-third’’. Similarly, 3, $, 7, and 42 are names for 
“‘three-fourths’’. Write the preceding fractions on the 
board, reviewing that 4 and 3 name the fractions in lowest 
terms. For each example, emphasize that although the 
names differ, the values are the same. Ask a student to ring 
the names for 4 and ?# on the board for which the de- 
nominators are the same number. Ask how the number 12 


in the denominator is related to the denominators 3 and 4. 


Using the Page 


© Ask the students to explain why the denominators 2 and 3 are 
called unlike denominators. Discuss each step for the 
worked example. Develop that the unlike denominators 2 
and 3 are multiplied to find the number which may be used 
as a denominator for 3 and for §. Have the students refer to 3 


T 228 


2,9217 
l=, ae a 
5'l0 30 


Find three fractions with like denominators 
that are equivalent to 


0'60 
40, 4!820. 
4g’ Ug 


ao 
a5 
Oo 


Oo~ 
= AID Wily Wir 


AIn 
= Ol- OY Nim 


—_ 
Oo Ww Oo Ww 
jo > 
np 
nO 
i co 
18S 
Q) 


= 
OO 
ax S| 
o 
oO 
SIs 


ala 


& (2549, 
30 30 


w 


’ 


NO 
Bio 
ON 

ae 

ola 

Ble 
@\o1 ~O 
ny > 
joo 

3 


1 380 48 36 
As sande Se 
ca 2 8°96 96 96 


» 
> 
fel 

ol— 
aie 

OlO 

lee 

Ol= 

Pipe 

Sla 





and ¢ and explain the meaning of like denominators and 
common denominators. Read the final statement to 
summarize the procedure. 


Working Together: For each pair of fractions, remind the 
students to multiply both the numerator and the de- 
nominator of each fraction by the denominator of the other 
fraction. Pay particular attention to Ex. 3, noting that the 
whole-number part of each number in mixed form does not 
change. 


Exercises: Each of Ex. 21-23 involves three fractions. The 
students are required to multiply the numerator and the 
denominator of one fraction by the product of the 
denominators of the other two fractions. 


Assessment 


For each pair, find equivalent fractions with like denominators. 
1.4,44,2.2,226,103 5 3 50 18 

" Cla desu qt: [Sih Bebe Bao 
Find three fractions with like denominators that are equivalent to 
5. 2,4, and 2. 
aes ft O45 


40 GO. OG..60 





Page 211 
Common Multiples as Like Denominators LESSON OUTCOME 


; Psy, yA. (¢ and so on. : 
0 Use the least common multiple of 


[Common multiol unlike denominators to find equivalent 
ulti s q ‘ 

| of 4 and 6 te = ie 24, 36, and so on. forms with like denominators for frac- 

tions and numbers in mixed form 





Multiples of 4 are 4, 8 














Multiples of 6 are 6, 


























Any common multiple can be used for like denominators. 
2 eA) Uae Se Vocabulary 
»; Sometimes there are”, multiple, common multiple, least 
= common multiples that are °: common multiple 

». less than the product of » 
«,» the unlike denominators. 


3 5 
For 4 and & 


Prerequisite Skills 
Use multiplication to find equivalent 








Working Together fractions; use cross products to find the 
Give a common multiple of Find equivalent fractions with missing term in two equivalent frac- 
the denominators that is like denominators. Use the common tions 
less than their product. multiples from Exercises 1 to 3. 
a 7 we : 
Wats gat) ae AO Sena ae 4, ara Vs. 1 ap 26. eee Checking Prerequisite Skills 
; Write four equivalent fractions for 
Exercises each of these. Answers may vary. 
Find equivalent fractions with like denominators. 1. 4 2. 2 3. 3 
Use denominators that are /ess than the 
product of the unlike denominators. Use cross products to find the missing 
de oe oat ia "038 7 B 4. term. 
40 : Wel a6 Tees 
6. , - peg Ul ja, 2 9 ogcGl aaetg) 5. if = a0 
é 18 18 SOO) TO | a3H 5 
6°9'1a'15 
_tn the charts at the top of this page, 
12 is the least common multiple of 4 and. 6. RELATED ACTIVITIES 
List multiples for each. Ring the least common multiple. e Have students adapt the activity 
2 
1.6.10 12.84 13. 4, 10 4628 16912 eer ae Ma tp att Self 
; like denominators are the least com- 
_ For each pair, write equivalent fractions using mon multiples of the numbers obtained 
the o common ee as the common eels by tossing the dice. 
1 58 a 5 6 te 
Jf S 70 30. 30. 7, s aa 2 a 18 30 20 2. 8 hoe 36 A. B il Cc 25 21 
" gibebs commen a @ se. a, 38 uy 6 8 ‘o 30> 30 
10, 40,@0) 0, baa 
M618, BB) 5.3 5. ae 2G5 4 2. 701520’ 25 
a4 G6) 48,6 
8,16,@9, 3a, 40 la, O 3, 10,15, a0, as 
lo AY 3a 40 
LESSON ACTIVITY 12 is acommon multiple of the ee 4 ee 6; the 
missing terms (numerators) for } = — and § = + can be 
Before Using the Page found by using cross products. The ueNO Mie De=isna 
® Write the fractions 3 and 7 on the board. Ask the students to common nul tiplesisandie ee a see perk 
rename the fractions to show like denominators. They will 6. Thus, the numerators for ¢ = yy and § = yy can be 


found by using either cross products or the procedure 


ae use the procedure of the previous lesson and show $¢ 
shown at the top of page 210. 


and 2%. Draw attention to the fact that 96 is a large number 


for Ke denominator of a fraction. Ask if there are other Working Together: Ex. 1-3 prepare for the work in Ex. 4-6. 
names for & and 7 which have like denominators that are Note, for example, that the same fractions are used in Ex. 1 
jesse thant Oo? and 4, and in Ex. 2 and 5. In Ex. 6, however, numbers in 


mixed form are presented. 
Using the Page Exercises: Discuss the instructions for Ex. 1-10 before the 
students begin the exercises. Ex. 11-20, highlighted in 
blue, are of particular importance because they introduce 
the concept of least common multiple. 


e Relate the term multiples to the word ‘‘multiply’’. For 
example, to obtain multiples of 4, 4 is multiplied by 1, Ds Be 
and so on. Ask what is meant by the term common 
multiples. Have students read the multiples of 4, of 6, and 


Assessment 
their common multiples shown at the top of the page. . 3 | 

Develop that any common multiple can be used for like For each pair, write equivalent fractions using the least common 
denominators. Ask how each pair of equivalent fractions multiple as the common denominator. 
with like denominators is found. For example, for } and @, 1. 3,3 


36,35 15 Io ae 
4O'U0 36°36 “828 229 


Page 212 
LESSON OUTCOME 


Compare two fractions with unlike 
denominators; compare two numbers 
in mixed form for which the whole 
numbers are the same 


Comparing Fractions 
Which is greater, 5 or 2? 


3x8, or 24, is a common multiple of 3 and 8. 


Prerequisite Skills 

Find equivalent fractions with like 
denominators for two fractions and for 
two numbers in mixed form 


is equivalent to is equivalent to 


16 15 
24 24 








Checking Prerequisite Skills 

For each pair, find equivalent fractions 
with like denominators. 

ee A ee ee 











4 


ow 


RELATED ACTIVITIES Working Together 


© Prepare several cards showing frac- Give equivalent fractions with Which is greater? Use equivalent 
like denominators for each pair. fractions with like denominators. 

tions that are not equivalent. A student gue a Sue 1S ee ea oe oe 5 

may draw two cards and determine the STA BiB ’ 6 1030 30 li aS CR ‘> ans 

greater fraction. To challenge more 3 > 

capable students, have them draw 

three (four) cards and order the frac- Exercises 

tions from least to greatest. Use >, < or = to make true statements. 


The fraction strips described in 
Related Activities on page T 219 may 
be used for a visual comparison of two 
given fractions. 

@ The above activity can be used as a 
game in which two or more players 
select the same number of cards and 13. do 5 Ais SLES 14. earn 5 DU INT 

order the fractions from least to or do = of the work? z or earn = of the money ? 5 
greatest. The player who finishes first 

scores three points and the player who 

finishes second scores one point. 


3&2 

262 2 
7 ef 8 7 
“e266 . 
1 


2a 
z& 11. 





On a job, would you rather 





LESSON ACTIVITY may be compared by comparing equivalent fractions with 
like denominators. Diagrams are provided to help students 
Before Using the Page understand the process. Draw attention to the use of the 
e Draw diagrams on the board or use models for fractions such Spulesh 
as 3, 3, and %. Ask students to identify which of the two Working Together: The students can find like denominators by 
fractions is greater for the pairs 3 and 3, # and %, and § and §. multiplying the denominators of the two fractions or by 
Ask the students how they can tell which of two fractions is using any common multiple of the two denominators. 
greater without referring to models or diagrams. They will Exercises: Point out the three symbols in the instructions for Ex. 
likely suggest that they can compare the numerators. Have 1-12. Remind the students that changes in the fractions for 
them use that procedure to compare § and , and then 25 and Ex. 9-12 will not affect the whole numbers. Ex. 13 and 14 
25. Then present the fractions 2 and §. In this case, although require the students to compare fractions and consider the 
3 is greater than 1, 3 is less than 3. Ask students to suggest situation involved. 
why the procedure of checking the numerators cannot apply 
in this last example. Lead them to realize that the Assessment 
numerators reveal which fraction is greater only if the Use >, <, or = to make true statements. 
denominators are identical. Have students express 3 as 1. 1@} > 2.3 3= 3. 22 e 2% < 


and then compare § and #. 


Using the Page 


© The worked example demonstrates that the fractions § and 3 


T 230 














Practice 
Which is the better sale 


F 1.3 off or i off? : off 


Other answers are possible 
Write three fractions equivalent t 


eel ent 
RE a Tia a 


Write an improper fraction for 


10. 73.11 Ag St 938 = 


iy 24g 


25.5.7 
ss 4-OD 14. 


. prices marked down to z, or 
to = of the original price? 5 


3 ge , 3 
5 / 
“ok Z oi or prices marked down 
ie ii 3 of the original price? = off 


Write a fraction in lowest terms for 


6, £10.15 20 7 18 3 gs, 41 


*) 142 | Ch 75° 5 


69 et 
7:7 


Page 213 
OBJECTIVE 


Demonstrate competence in writing 
equivalent fractions, in expressing a 
number in mixed form as an improper 
fraction, in expressing an improper 
fraction as a number in mixed form, 
and in comparing fractions 


Materials 


0S straight edge for each student 


Write a number in mixed form for 


Views: 
155 4a ae 10 


RELATED ACTIVITIES 





Use the number lines. ooee eee tA 3k aS 
Find an equivalent fraction 


e For enrichment, have students com- 





for each of these. 


plete exercises similar to the follow- 
ing. 





If is 4, draw a shape to show @. 





Use > or < to make true statements. 


One solution is given below. Copies of 
shapes from pages T383-T 385 may 





‘Use ne number lines to help you. 


be used. To present a greater chal- 
lenge, have students show 3, 1, 1, or 





ST 
le eae 23. 


1 @3 





13 for the given exercise. 





3 
4 
1 
3 


24.te@3 25. i 





Here is a way to write a fraction in lowest terms. 


1 1 
42_ Zx3x7 
56 2x2x*2x 
1 





For each of these, write the numerator and denominator 

as products of factors that are prime numbers. Then divide 
by the common factors to find a fraction in lowest terms. 

1 6-809 155 ia 24 4 va 36 & 5. 2 3 6. 


215 5 * 24 9 36 3 42 7 5 





LESSON ACTIVITY 


Using the Page 


© Before the students begin the exercises, draw attention to 
the number lines illustrated. Ask how many lines there are 
and ask how they are similar and how they are different. 
Each line represents the segment from 0 to 1, but the 
segments are marked into a different number of equal parts. 
Develop that the first line shows halves, the second shows 
thirds, and so on. Ask the students to place a straight edge 
on the page to align the points for 3 and 7. Because the 
number lines are aligned so that the points for 0 match and 
the points for 1 match, points for equivalent fractions will 
also be vertically aligned. The students may use a straight 
edge for assistance in answering Ex. 16-25. 

For Ex. 1 and 2, the students must compare the fractions 
and then consider the situations in which the fractions are 
used. For example, for Ex. 1, the greater fraction indicates 
the better sale because subtracting the greater amount 
creates the lower sale price. For Ex. 2, the lesser fraction 





@ Provide students with number lines 
from copies of page T 390. Have them 
write three names for each of several 
different points from O to 3. For 
example, 0 may be shown as $, $, and 
9: 1 as 3, 2, and $; and 3 as, 2, and §. 
e Students may apply the method 
shown in Try This for writing fractions 
on page 203 in lowest terms. 





indicates the lower sale price. Ex. 3 is starred because the 
answer is not found by comparing the given fractions 2 and 
7, but by comparing 2 and 4 (from,1.— 4), or 2 (from...) 
and #. 


Try This: The example shows a procedure for writing a fraction 
in lowest terms. First, the numerator and the denominator 
are written as products of factors that are prime numbers. 
The process reveals common factors of the numerator and 
the denominator. Then, the numerator and the denominator 
are divided by each common factor in turn. In this example, 
both the numerator and the denominator are divided first by 
2, and then by 7, resulting in quotients of 1 which are 
recorded as shown. Because the numerator and the 
denominator are divided by the same number, the number 
named by the fraction does not change. The students may 
find it helpful to show ‘‘factor tree’’ diagrams to obtain 


prime factors. 
42 
Ja, 
pee 1k 
2 ee 
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OBJECTIVE 


Solve a problem through a process of 
logical thinking 


RELATED ACTIVITIES 


@ Students may enjoy the challenge of 
writing and solving word problems 
similar to those on page 214. Problems 
written by some students can be 
displayed on cards for others to solve. 
The problems may differ only slightly 
from those in the lesson or they may be 
very different. 


Logical Thinking 


1. Alice, Byron, Cathy, Dinah, 


and Edmund want to catch 
the bus at 18: 00. 


Alice’s watch is 5 min fast. 
She thinks it is 10 min slow. 


Byron’s watch is 5 min slow. 
He thinks it is 10 min fast. 


Cathy’s watch is 10 min slow. 
She thinks it is 5 min fast. 


Dinah’s watch is 5 min fast. 
She thinks it is 10 min fast. 


Edmund's watch is 5 min slow. 


Solving these problems requires careful thinking. 


2. All the trains from Portville 


go to Barton. From Barton, 
some trains go to Clark Valley. 
Some trains go from Barton to 
Durham and then to Elk River. 
Other trains go from Barton 

to Fairview and then to 
Murray. The fare is $3 to 
Clark Valley, Elk River, or 
Murray, $1 to Barton, and 

$2 to the other places. 


Ivy is in a hurry, 
She bought a ticket 


He thinks it is 10 min slow. for $2 at the Portville 


Each student leaves home train station. The 
allowing exactly enough first train is going 
time to catch the bus to Elk River. Ivy 
according to the time did not get on the 
each thinks it is. first train. Where 


thes. ahd 
Who will miss the bus? Byron,Cathy, |S [YY 90ing? Fairview 


Dinah 
. Karen, Lea, Matt, and Nate each live on a different 


floor of a four-storey apartment building. Their 
ages are 7, 10, 11, and 12, but not necessarily in 
that order. Karen lives directly above the 
11-year-old and directly below the 10-year-old. 
When Lea leaves her apartment, she passes the floor 
where the 7-year-old lives. Lea is more than one 
floor away from Nate. Nate is more than a year 
younger than Lea. 


What is the age of each student? Lea lO 4Uth floor 
On which floor does each student live? Karen 1|Q 3rd floor 


Matt 1) 9 and Floor 
Nate 7 lst floor 


e For exercises in logical reasoning, 
activities involving the use of attribute 
blocks is recommended (see page 
xxiv). Several activities are described 
on page T 381. 


PROBLEM 
SOIVING 





LESSON ACTIVITY plans to be at the bus stop at 18:00 according to her/his 
watch, statements similar to the following can be written 

for each person. 
Alice: To be at the bus stop at 18:00, she will plan to be 
there when her watch shows 17:50. However, 


when her watch shows 17:50, the correct time is 


Before Using the Page 


@ Write the following word problem on the board. ‘‘Anita lives 
farther from the school than Brian, but not as far as Carl. 
Who lives farthest from the school? Baia that a WicAS mSheutillitcueerceh ee 
diagram may help to solve the problem. For ‘‘Anita lives 


99 . ‘ w train routes and 
farther from the school than Brian’’ show the following For Ex. 2, a map may be drawn to sho 
sequence stops. Because students may find this exercise easier to 


school B A solve than Ex. 1, you may wish to direct the students to 

Themenles care Tumno tae ray wercaries begin with Ex. 2. For Ex. 3, diagrams of a four-storey 
sahisGi B A C apartment building can be drawn for the different pos- 

Discuss how the diagram helps in solving the word sibilities. Some of these will be rejected as facts are tested, 


problem. Students may suggest a different diagram for the until only one possibility remains. 


problem: [Ase [Name [Age [Name [Ane [Name] 


10 10 12 

7 |Karen}} 12 |Karen |} 10 
11 11 7 | Karen 
LZ, i 11 


Floor 











Using the Page 


¢ Encourage the students to draw diagrams or to record partial 
solutions in the process of solving the three word problems. 
For Ex. 1, for example, if it is assumed that each person 
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Checking Up 


For the fraction ze 


1. what is the numerator? 4+ 


Write a fraction that shows 
how many candles aré burning. 


2. what is the denominator? 5 


Write a fraction that shows 
how much cake is left. 


Write two equivalent fractions that show 


how much of each picture is blue. 


Write four fractions that are 
equivalent to each of these. 


1 2 8) 
10. 4 11, 3 12. 2 


Write the fraction in lowest 
terms that is equivalent to 


iO) ts, 
13. 45 ra 14. 


Are the two fractions equivalent? Use cross products. 


16. 7 4 yes 10 
Find the missing term. 
20. 3-4. 


Write 3 as an improper fraction 


24. showing halves. = 


Write each of these 
as an improper fraction. 
Ae 3 ihe Mal 

For each pair, find equivalent 
fractions with like denominators. 

35 6 720 al 


1 5 7aU Al 
3 oh Baath dae ara an 30: 


or —,— 10 


48 43 

















Identify the numerator and the 
denominator of a fraction 

Write numerals for fractions 

Write equivalent fractions for 
diagrams 

Find equivalent fractions 

Write fractions in lowest terms 

Use cross products to determine 
equivalent fractions 

Find the missing term in two 
equivalent fractions 

Express a whole number as an 
improper fraction 

Express a number in mixed form 
as an improper fraction 

Express an improper fraction as 
a whole number or as a number 
in mixed form 


. 


15 
AS: 34 16 YES 


25. showing thirds. 2 
29. 734 


12, 341513 


74’al'a8 35 


Skills 


2 5 
18. 3, 5 no 


5 m 20 
22.5 5 oe 


Write as a whole number or 
as a number in mixed form. 


36 
31. 83 


10, | 
30.c235 


Uses = = On 
to make true statements. 


che 
la’ “Ja 


cl Obs 9 


36.262 


lo 


i ee Sine 
gras, 
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Page 215 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


@ Have students compare fractions 
having equal numerators but different 
denominators, for example, ? and 3. 
They can discover that the fraction 
with the greater denominator always 
names the lesser number. 

@ Ask each student to print her/his 
name and show what fraction repre- 
sents the letters that are vowels and 
what fraction represents the letters that 
are consonants. Have several students 
show their solutions on the board. 
Cross products can be used to deter- 
mine equivalent fractions. Pairs of 
fractions may be compared. Some 
fractions may be rewritten in lowest 


terms. 
@ Prepare 20 sets of three cards for 
iQ each topic for the game ‘‘Match Up’’ 


described on page T 381. An example 
of one set for each topic is shown 
below. 


32. 9 


Equivalent fractions: 

Whole numbers 
and improper 
fractions: 

Numbers in mixed form 
and improper 
fractions: 


4 8 12 
8 6 
g 5 


= 
6 SA 






Find equivalent fractions with 
like denominators 
Compare fractions 
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Comments 


Students having difficulty with fractions may benefit by 
working with models or by drawing pictures to illustrate 
fractions. The models or pictures can be used to show exercises 
that are causing difficulty and to show similar exercises. After 
the students have completed the exercises, discuss different 
answers for Ex. 7-12. 

Many of the concepts and skills presented in this unit are 
applied in Unit 11. For example, fractions with unlike 
denominators must be expressed as equivalent fractions with 
like denominators prior to addition or subtraction. Also, 
fractions obtained after performing any of the four operations 
must be expressed as equivalent fractions in lowest terms. 
Thus, errors and misconceptions which are detected in the 
exercises on page 215 should be corrected before the work of 
Unit 11 is begun. 
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Unit 11 Overview 


Operations with Fractions 


This unit on operations with fractions builds upon the 
foundation of the previous unit in which the underlying concepts 
and principles concerning fractions are developed. The four 
basic operations are performed with combinations of fractions, 
numbers in mixed form, and whole numbers. Equivalent 
fractions are required in finding common denominators for 
addition and subtraction, in renaming sums and minuends, and 
in writing results in lowest terms. Division involving fractions is 
presented by using the reciprocal of the divisor as a multiplier. 
Decimal equivalents of fractions are obtained by dividing the 
numerators by the denominators and students find that some- 
times the equivalence is only approximate. Decimal equivalents 
for fractions are then used in the four operations and students 
compare the results and use them to check their computations. 
The lesson on the use of the calculator emphasizes the speed 
with which decimal equivalents can be obtained and the ease of 
performing calculations with numbers in this form. The lessons 
in the unit include opportunities for students to solve related 
word problems. The Problem Solving lesson emphasizes the 
value of restating a problem situation in other ways to help in 
choosing the required data and in selecting the correct 
operation(s) to use. 


Prerequisite Skills 


® write fractions 

@ find equivalent fractions with like denominators, no regroup- 
ing 

@ write fractions in lowest terms 

© express an improper fraction as a number in mixed form or as 

a whole number 

express a number in mixed form as an improper fraction 

express a whole number as an improper fraction 

divide whole numbers using extra zeros in the dividend 

round quotients to two or three decimal places 

order decimals 

add, subtract, multiply, and divide decimals 


Unit Outcomes 


@ add fractions and numbers in mixed form with like 
denominators, no regrouping; subtract fractions and numbers 
in mixed form with like denominators, no regrouping 

© add two or three fractions with unlike denominators, no 
regrouping 

® express sums of fractions in lowest terms 

add two fractions or two numbers in mixed form with like or 

unlike denominators, regrouping 

subtract fractions with unlike denominators, no regrouping 

express differences of fractions in lowest terms 

add to check subtraction of fractions 

subtract fractions or numbers in mixed form from numbers in 

mixed form with unlike denominators, regrouping 

subtract fractions or numbers in mixed form from whole 

numbers 

multiply fractions; multiply numbers in mixed form 

express the products of fractions and numbers in mixed form 

in lowest terms 
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@ multiply a fraction and a whole number 

® identify reciprocals; find reciprocals of fractions, of numbers 
in mixed form, and of whole numbers 

© divide a proper fraction by a proper fraction; divide a proper 
fraction by a whole number; divide a whole number by a 
proper fraction 

© express the quotients from dividing with fractions in lowest 
terms; multiply to check division with fractions 

© divide the numerator of a fraction by the denominator to 
express the fraction as a decimal, round the quotient to two or 
three decimal places 

© compare and order fractions using their decimal equivalents 

@ add, subtract, multiply, and divide fractions and their decimal 
equivalents or their approximate decimal equivalents, and 
then compare the results 

@ solve word problems involving fractions 

© use a calculator to express fractions as decimals; use a 
calculator to multiply whole numbers and fractions 

© restate word problems 


Background 


In the Overview for Unit 10, it is pointed out that the 
numerator of a fraction indicates the number of parts that are 
being considered and that the denominator designates the size of 
each part or the name of each part. These concepts are essential 
for understanding why only the numerators are added or 
subtracted in performing these operations. Consider how only 
the numbers are added (subtracted) if numbers are applied to 
concrete objects, such as 7 green apples and 3 red apples. The 
total number of apples is found by adding the numbers 7 and 3, 
not the names. To find how many more green apples there are 
than red apples, again, only the numbers 7 and 3 are used. 
Similarly, if two fractions have the same name (denominator), 
only their numbers (numerators) are added or subtracted. 





7 eighths 7 eighths 
#3 eighths §+:3 = — 3eighth %{-%=¢4 
10 eighths 4 eighths 
Considering fruit again, numbers of 
apples and pears cannot be added = & 5 é é 
(subtracted) unless they are givena +7 + s See 
common name, such as fruit. Simi- * 8 


larly, fractions with different de- 

nominators (names) cannot be added or subtracted, unless they 
are given a common denominator (name). Multiplication and 
division do not require that fractions have common de- 
nominators. In these operations, both the numerators and the 
denominators are used in the operations. 

In connection with whole numbers, there are several basic 
properties, including the commutative and associative properties 
for addition and multiplication, and the inverse relationships 
between addition and subtraction and between multiplication 
and division. These properties also apply in operations with 
fractions. The commutative properties make it possible for two 
addends or two factors to be interchanged without affecting the 
sums or products. The associative properties make it possible for 
three or more addends or factors to be associated in different 
ways without affecting the sums or products. The inverse 
operations may be used to check the accuracy of work — 
addition to check subtraction, and multiplication to check 
division. 
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In this unit, division of fractions is achieved by using the 
reciprocal of the divisor as a multiplier. This is closely related to 
the understanding which students have had in their previous 
work, that a unit fraction of a number can be obtained by 
division. For eee 3 of 48 (4 X 48 or es x 4) is found by 
the division 48 + 3. In other words, 48 + 3 and 48 x 4 
represent the same number, 16. Similarly, 72 + 4and 72 x 4 
represent the same number, 18. Thus, to divide by a number one 
can multiply by the reciprocal of the divisor. The following 
explanation shows why this procedure is valid. The easiest 
number to divide by is the number 1, since the quotient is always 
identical to the dividend (14 + 1 = 14). It would be easy to 
perform a division, such as 24 + 3, if the divisor were 
equivalent to 1. By multiplying the divisor, 4, by its reciprocal, 
3, the divisor becomes equivalent to 1; however, to maintain the 
original relationship between the dividend and the divisor, it is 
necessary to also multiply the dividend, 24, by 4. The example 
then becomes one in which 24 x $ is divided by 1, and the result 
is obtained by merely multiplying the original dividend, 24, by 
the reciprocal of the divisor. This is essentially the same as the 
method suggested on page 234, namely, ‘‘dividing by a number 
is the same as multiplying by its reciprocal’’. 


BEM cea 
= (4x4 = Gx 
= (24.%es) ot 
= 24x 4 


The decimal equivalents of fractions are sometimes exact, but 
many are only approximate. These different results are obtained 
because of our decimal numeration system. Ten and powers of 
ten are not exactly divisible by such numbers as 3, 6, 9, and 12, 
which often occur in the denominators of fractions. In many of 
these cases, the decimal equivalents have repeating patterns of 
digits. The repetition is indicated by drawing a horizontal bar 
over the digits in the pattern. 


292101333 2 = 0.666... 
2402) = 0.6 

ee nO Gar 5 = 0.8333... 
== iN We) 

oa ()15 ee = 0.888ey | 
2105 = 08 

= = 0.41666). . et 5835500 5 
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Because some decimal equivalents are only approximate, results 
of operations with them differ slightly from those which are 
obtained by working with the fractions themselves. For 
example, $ x 24 is equal to 8, but 0.33 x 24 is equal to 7.92. 


Teaching Strategies 


If there was a considerable range in the students’ achieve- 
ments in Unit 10, it may be advisable to group the students for 
instruction in this unit. A thorough background of the concepts 
and skills which were developed in that unit is necessary so that 
the operations with fractions may be performed meaningfully. 


For finding common denominators, students may find charts 
of multiples, like the one shown below, useful. This is an 
extension of the one on page 211 to include the numbers which 
are used most frequently as denominators. A quick glance across 
the rows for 4 and 6, for instance, reveals that 12 is the least 
common multiple of both of these numbers. 





It should be pointed out that there are mainly two types of 
subtractive situations and these may be classified as “‘removal’’ 
subtraction and comparative subtraction. The lesson suggestions 
on pages T 236 and T 237 show a removal type in Before Using 
the Pages. In this type there is a remainder after one eighth of 
the three eighths is removed. In the lesson, the subtractive 
situations illustrated on page 216 and in Ex. 2 of Working 
Together on page 217 are of the comparative type. There are no 
removals, but there are comparisons of numbers to find how 
much greater (less) one number is 
than the other. This type of subtrac- 
tion can be shown best if one model 
is placed on top of another, as 
shown for 3? — 3 = 2. 

Ex. 26-31 on page 219 involve the addition of three fractions. 
These provide an opportunity for students to test the associative 
and commutative properties of addition. Some of the students 
may be instructed to change the order of addends from that given 
in the book and to compare their sums with those obtained by 
other students. Some students may be challenged by extending 
the multiplication of fractions to three factors, such as ? X 4 X @ 
and 2% x 14 x 1%. By grouping the factors in different ways 
they may discover that the associative property of multiplication 
applies to fractions and numbers in mixed form as well as to 
whole numbers. 

The lesson on the use of the calculator shows how to find 
decimal equivalents for fractions and how to perform the 
multiplication of a fraction and a whole number on a calculator. 
If no calculators are available for use by the students, the lesson 
on these pages may be of limited value because the paper-and- 
pencil calculations for the exercises would be very time- 
consuming. If only a few calculators are available, it may be 
necessary to schedule these exercises over several days. 
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Materials 


sheets of paper, a red pencil, a blue pencil, and crayons for each 
student 

two sheets of paper, one marked into sixths and one marked into 
eighths for each student 

models for 33 prepared from copies of page T 392 

a model for 7 prepared from a copy of page T 393 

models prepared for the lesson on pages T240 and T 241 
(optional) 


Vocabulary 


prime factors reciprocals 
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Pages 216-217 
LESSON OUTCOME 


Add fractions and numbers in mixed 
form with like denominators, no re- 
grouping; subtract fractions and num- 
bers in mixed form with like de- 
nominators, no regrouping; solve re- 
lated word problems 


Materials 
a sheet of paper, a red pencil, and a 
blue pencil for each student 


Prerequisite Skills 
Write fractions 


Checking Prerequisite Skills 
Write the fraction to show how much 
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mn 
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LESSON ACTIVITY 


Before Using the Pages 


@ Give each student a sheet of paper. Direct one group of 
students to fold the sheets into fourths, another group to 
fold the sheets into eighths, and the remaining students to 
fold the sheets into sixteenths. Ask each student to color 
one of the equal parts red and two of the equal parts blue. 
Display one example from each group on the board. 





For the first example, discuss that + was colored first, then 
%, and thus, ? was colored in all. Lead the students to 
= } for this example. 
Develop the addition sentences for the other examples. 
Write each sentence below the corresponding diagram. 


suggest the addition sentence + + 
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11 OPERATIONS WITH FRACTIONS 
Adding and Subtracting with Like Denominators 


Industry counts personnel days lost if they want to know 
how many days of work were missed by any or all of their 
workers. The students kept a similar record and recorded 


“student-weeks’ lost by classmates. 
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Student-weeks Ts Student-weeks 


missed: missed: 











How many student-weeks 
of school were missed in 
January and February together? 


Add 7x and 83. 


Add fifths. 
Then add ones. 


COmaS~! 
ow oj — 
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The students missed 152 
student-weeks of school 
in January and February. 


216 


Point out that the numerators in each sentence suggest the 
whole-number addition sentence 1 + 2 = 3. Relate this to 
the number of red parts and the number of blue parts. 
Relate the denominator to the size of the parts for each 


example. 


16 Using the Pages 


How many fewer student-weeks 
were missed in March 
than in February ? 


Subtract 52 from 82. 


Subtract fifths. 
Then subtract ones. 


The students missed 3h 
fewer student-weeks in 
March than in February. 





e Adapt the preceding activity for subtraction. For example, ask 
the students to use the opposite side of their sheets of paper, 
color three parts red, and cross out one of the three parts to 
represent the removal of one part. 
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© Read the information at the top of page 216 and ask students to 
express the meaning of student-weeks in their own words. 
For example, if one student is absent for five days, this is 
equivalent to one student-week. If five students are absent 
for one day, this is also equivalent to one student-week. 


Working Together 


Complete the addition sentence. 
1. ToLEr 


Complete the subtraction sentence. 
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Subtract. 
6. 
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Exercices 


Subtract. 
6. 


oe Nin 
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6. 32+53 3 3 
Solve. 


11. Percy painted 2 of a wall in the 
morning and 4 of the wall in the 
afternoon. How much more of the 
wall did he paint in the morning 


than in the afternoon? a 


Write the next three numbers in each pattern. 
Then tell whether the numbers in each pattern are 
increasing, decreasing, or remaining the same. 
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; 3 decreasing 
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Ask how each model shows the indicated number of 
student-weeks missed. 

Ask a student to read the first question. Elicit from the 
students that the answer is found by adding 74 and 83. Point 
out that the addends are numbers in mixed form, and that 
the addition is performed by adding the fifths first and then 
adding the ones. Note that the sum is a number in mixed 
form involving fifths. Ask a student to read the concluding 
statement. 

In a similar manner, discuss the example involving the 
subtraction 82 — 52. Emphasize that for each operation, 
fractions are dealt with before the whole numbers. 


Working Together: Ex. 1 and 2 provide models to help the 


students to add or subtract. For each exercise, emphasize 
that the two fractions have like denominators. Although 
students are not directed at this time to express the results in 
lowest terms, you may wish to discuss this concept for Ex. 
4-7 with some or all of the students in your class. 


Exercises: Remind the students to show their work for Ex. 11 


and 12 and answer with a concluding statement. 
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i . Percy spent 5 = of the morning 
practicing ihe piano and 5 

of the morning playing hockey. 
How much of the morning did 
he spend on both activities ? 2 
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RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 1-12 on 
page 335. 

e Students having difficulty adding 
and subtracting fractions, especially if 
they add or subtract the denominators, 
would benefit from illustrating exer- 
cises, such as those on page 217, with 
models. They can draw diagrams or 
arrange models made with construc- 
tion paper to illustrate an exercise. 
Copies of the shapes on pages 
T 383-T 385 may be used for models. 
e Demonstrate addition and subtrac- 
tion of fractions on a number line. 
Have the students use copies of page 
T 390 to show some of the exercises on 
page 217 on a number line. 


15),Gy Mt yileisbe is Sas Lee bIAG 
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e Prepare sets of cards showing frac- 
tions for which the sum is one, for 
example, 2, 2, 2. Include a few of each 
set for the ie “Total Action’’ 
described on page T 379. The required 
sum for a set of cards would be one. 

e You may wish to have students 
express the results in lowest terms for 
Ex.}17 5, 8,,9, and il on page 217: 


Try This: For each exercise, ask the students to use the pattern 


whether the numbers are increasing, decreasing, or 
remaining the same. 
Assessment 
Add. Subtract. 
1.4 2a+42 4.4 5. - WB (¢ 
ul 2 
a 3. 1§ + 24 32 G3) s 6. 34 — 148.a3( 
salve: 


7. Alice missed 4 of 


8. Max missed 2 


for the numerators and the pattern for the denominators to 
write the next three numbers. It may be necessary to find 
equivalent fractions with like denominators for consecutive 
pairs of fractions and compare the fractions to determine 


one student-week and 2 of another 
student-week. How many student-weeks did she miss? 3 


of a student-week and Lee missed 4 of a 
student-week. How many more student-weeks did Max miss 
than Lee? 2 
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Pages 218-219 
LESSON OUTCOME 


Add two or three fractions with unlike 
denominators, no regrouping; express 
sums of fractions in lowest terms; 
solve related word problems 


Materials 

two sheets of paper, one marked into 
sixths and one marked into eighths for 
each student 


Prerequisite Skills 

Find equivalent fractions with like 
denominators, no regrouping; write 
fractions in lowest terms 


Checking Prerequisite Skills 
For each pair, find equivalent fractions 
with like denominators. 


1 1 2 3 1 3 
Lue aes 8 Set 


Write each fraction in lowest terms. 


442 535 682 
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LESSON ACTIVITY 


Before Using the Pages 


© Give each student a sheet of paper marked into sixths and 


Adding Fractions with Unlike Denominators 


Find the sum of g and j. 


To add fractions with unlike denominators, 


find equivalent fractions with like denominators. 


Then add the numerators. 


Add. 


2 Ahern 
The sum of 3 and @ is 75. 


Working Together 


For the pair of fractions 
in each addition, give 
equivalent fractions that 
have like denominators. 
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Find equivalent fractions with 
like denominators. Then add. 
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in place of 3 in the addition. Similarly, $ is used in place of 
? to complete the addition } + 2. 
Using the Pages 


e The worked example demonstrates that it is necessary to find 


another marked into eighths. Ask the students to color the 
appropriate sheet to illustrate the following additions. Have 
them write the addition sentences on the sheets. 


I 74 
7 to 6 
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Write the exercises 4 + 4 and 4+ + # on the board and 
draw attention to the unlike denominators. Ask the students 
to color the opposite side of the appropriate sheet to help in 
finding the sums. Discuss the procedure. For example, for 
5. ibs necessary to color three of the sixths; thus, the sum 
of § and 3 is obtained by adding 4 and 2. Review that 4 and 3 
are known as equivalent fractions and that they are different 
names for the same number. For this reason, 3 may be used 
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equivalent fractions with like denominators when adding 
fractions with unlike denominators. Diagrams are provided 
to help show the equivalent fractions and their sum. Ask 
students to explain how the equivalent fractions can be 
derived by multiplication. Point out that 12 is the product of 
3 and 4 and also the least common multiple of 3 and 4. You 
may wish to refer to the examples in the preliminary 
activity for which the least common multiple is not the 
product of the denominators. 


Working Together: Note that students may express the answers 


for these exercises in different ways as indicated below for 
Ex. 4. You may wish to write sets of equivalent fractions 
on the board and have students match fractions with like 
denominators. Then discuss the advantages of using the 
first pair, that is, the pair showing the least common 
multiple of the denominators, to find the sum. 
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Exercises 
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A fraction is in lowest terms if 
both the numerator and the 
denominator have been divided 
by all their common factors. 


22. List the sums for Exercises 


Solve. 


23: 


Kelly's mother spent i of her 
amg in the grocery store and 
g Of her time in the drugstore. 
How much of her time did 


she spend in both stores? 3 


. Kelly's father spent uf of his 


time in the grocery store and 
; of his time in the drugstore. 


How much of his time did 
he spend in both stores? a 


. Kelly spent i of her time in 


the grocery store and of her 
time in the department store. 
How much of her time did 


she spend in both stores? iS 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 13-36 
on page 335. 

e For reinforcement, have students 
draw diagrams to illustrate one or more 
of Ex. 1-21 on page 219. 

e Have students complete number 
wheels for addition on copies of page 
T 391. 


@ To help students find the least 
common multiple for like de- 
nominators, have them refer to multi- 
plication tables prepared from copies of 


1 to 21 in lowest terms. 


Other answers are possible for Ex. |-8 


Add the three fractions. 
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Exercises: For Ex. 22, establish that more, but not all, of the 


sums for Ex. i-21 will be in lowest terms if the least 
common multiple of the unlike denominators is used as the 
like denominator. 

Ex. 26-31 involve the sum of three fractions with unlike 
denominators and an example is provided. Develop that the 
procedure of finding equivalent fractions with like de- 
nominators and then adding is used. Discuss that it is 
preferable to find the least common multiple of the 
denominators, because the product of three unlike de- 
nominators can give a large number. 


Problem Solving: For Ex. 3-8, the students will need to express 


the two fractions as equivalent fractions with like de- 
nominators. Number lines can help students realize, for 


Can you find a number between 


2. 
4. 5 and 2? 
6. 





page T382. In the table illustrated 
below, 24 is seen as the least common 
multiple of 6 and 8. 
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example, that although there is no fraction with a denom- 
inator of 3 between 4 and %, 2 is between % (4) and é (3). 





oO 
coe 
colte 

— 


So 
ah 
ato 
alee 
Ole 
alr 
— 


Assessment 


Add. Show the sums in lowest terms. 


ie eles tds 
4d a 44+ Fe 
15 
Solve 


5. Cam spent 3 of his time at the park and 4 of his time in the 
schoolyard. How much of his time did he spend in both 
places? ra 
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Pages 220-221 
LESSON OUTCOME 


Add two fractions with like or unlike 
denominators, regrouping; add two 
numbers in mixed form with like or 
unlike denominators, regrouping 


Materials 
models for 33 prepared from copies of 
the squares on page T 392 


Prerequisite Skills 

Add two fractions, no regrouping, 
sums expressed in lowest terms; ex- 
press an improper fraction as a number 
in mixed form or as a whole number 


Checking Prerequisite Skills 


Add. Show the sums in lowest terms. 
1, 2 Dae 3.08 4, 3 
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Write each as a number in mixed form 
or as a whole number. 
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LESSON ACTIVITY 


Before Using the Pages 


¢ Use copies of the squares on page T 392 to prepare models to 
represent 33. Mark the opposite side of one of the whole 
models into thirds so that it may be used to show 3 or, when 


flipped, 1 whole. 


Display models for 3 and write the fraction on the board. 
Ask a student to express the improper fraction as a number 






Adding Fractions, Regrouping 







Stuart found two boxes filled with paint bottles. 

One box had 14 bottles of green paint and 35 bottles 

of blue paint. The other box had 25 bottles 

of green paint and 13 bottles of blue paint. 

How many bottles of green paint were in both boxes? 
How many bottles of blue paint were in both boxes ? 







For the total amount of green paint, add 14 and 25. 















1 ’ ? 1 

1 4 with like 1 a Add fourths. 1 a 
1 denominators. 2 Then add ones. 2 
Des 2s 25 
2, 4 4 
pans sieht = 
33 






There were 33 bottles of green paint. 






For the total amount of blue paint, add 















2 denominators. Then add ones. 






3 3 

with like oye Add sixths. ahs 
4 4 

16 16 


EPR iets bh Are 


eee Si hamerst Re 
6 the, so 45 = 96: 








There were Be bottles of blue paint, © °° 
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in mixed form. Illustrate this by reversing the model for 3to 


show | whole, explaining that 3 thirds are regrouped as | 


whole. 


colon 





Display models for 12 and repeat the activity. Then 


repeat the activity for 23. 
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Ask how 5% and 73 may be written without showing an 
improper fraction. Explain that such mixed numbers often 
occur as sums when adding fractions. 


Using the Pages 


¢ Ask a student to read the word problem at the top of page 220. 
Elicit from the students that addition must be used to find 
the total amount of each color of paint. Review that for 
numbers in mixed form, the fractions are added first and 
then the whole numbers. For the first example, ask what 


— 
calto 











Working Together 


Regroup the sum so that it 
has no improper fraction. 


eae 2. 13+3$=42 5 4. 23 


43 6. 12+ 


=a 
ie 
Find equivalent fractions with like denominators. 

Add. Regroup the sum if it shows an improper fraction. 
np. 9. 23 10. 13+ 3 
1 

46 11. 3g+52 
sia al 
©6 \°a 
Exercises 
Add. Regroup the sum if it shows an improper fraction. 
® . 63 3. 54 4. 12 
| ae 
2a? a 


3 11 
Gs Bigs ue - 


| 
10 


0 
ae 13. 82+4 9 
5 


\ 


a § 5 ane 
Th ADEs | 9. 45+ 55 10 
1 


We 4 ape 


| 7 3 
} 17. Vag 576 13 


6 
1Shezt 16. 34+ 23 


How much paint will there be when 
the paint in the bottles is combined ? 


19. es 


— bottles 


EF 
= = (eas) 
4 . Gaz 


ae 


steps are necessary for adding 4 and 4. Point out that 23 is 
rewritten as 23, noting that the whole number is included 
with the equivalent fraction 7. Ask students to explain the 
addition process and relate it to the illustration. 

Discuss the second example in a similar way. Note that 
the sum shows an improper fraction. Ask students to 
explain how to regroup the sum. 


Working Together: Ex. 1-3 provide practice in regrouping 
sums. For each of these exercises, ask students to explain 
the addition that is shown and then have the students 
regroup the sum. The fractions in Ex. 4-6 have like 
denominators. The students are required to add and then 
regroup the sums. For Ex. 7-11, the students must find 
equivalent fractions with like denominators, add, and 
regroup the sums. Depending on the ability of the students 
in your class, you may wish to have them express the 
results in lowest terms. 


Exercises: For each of Ex. 19-22, have the students write the 
numbers represented by the models, show the addition, and 
write a concluding statement. 


Add. Regroup the sum if it 
shows an improper fraction. 


5. 224+42 7 


a = bottles 





RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 37-58 
on page 335. 

@ Students can draw models to illus- 
opty trate some of the exercises on page 
3 Fa) ie, 

e Prepare addition squares similar to 
the following on copies of page T 382. 
The sum in the lower right square 
provides a check. 





e Have students prepare and play the 
game ‘‘King of Fractions’’ for addi- 
tion. The game is described on page 
T7381: 

e For practice in regrouping sums, 
adapt the second and third of the 
Related Activities on page T 227. 


Assessment 


Add. Regroup the sum if it shows an improper fraction. 


1. 12 Dae 3. 28+ 34 6g 
3 il i - 7 
i 5 4.434+ 1% 5 
320 Ig 
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Pages 222-223 
LESSON OUTCOME 


Subtract fractions with unlike de- 
nominators, no regrouping; express 
differences of fractions in lowest 
terms; add to check subtraction of 
fractions; solve related word problems 


Materials 


a model for 7 prepared from a copy of 
page T 393 


Prerequisite Skills 

Subtract fractions with like de- 
nominators, no regrouping; add frac- 
tions with unlike denominators, no 
regrouping; write fractions in lowest 
terms 


Checking Prerequisite Skills 
Subtract. 





1. ? 2. 2 
2 1 
By 3 
a a 
af 3 
Add. 
3. } 4.4 
se or 
20 y 
s (2) as 
ad \5 ‘0 
Write each fraction in lowest terms. 
: =, | 
5.2 6.45 5 


LESSON ACTIVITY 


Before Using the Pages 


® Write the subtraction qo — $0n the board and display a model 
for 7. Ask how to subtract + from 7%. Lead the students to 
Suggest that because 4 is equivalent to 3, the subtraction 
can be demonstrated by crossing out five of the 7 blue 
tenths, leaving 2 tenths. Have students help to show the 
Corresponding subtraction on the board. Ask whether the 
difference is in lowest terms. Ask a student to explain how 
to write the difference in lowest terms. 








Subtracting Fractions with Unlike Denominators 


Find the difference of 3 and x, 







To subtract fractions with unlike denominators, 
find equivalent fractions with like denominators. 
Then subtract the numerators. 








Subtract, 


| 0 
| 


|eol— 


| 
a 


The difference of ; and : is Pe 


















To check that } -{= 5, © 5 lf this number 
5 j 7. =e es , does not match 2 
sa dE _ he - the first number 
a “ ‘in the subtraction, ~ 
— — there is a G 
a or 2 »” "i mistake in the work. 







Working Together 





Find equivalent fractions with 
like denominators. Then subtract. 


For the pair of fractions 
in each subtraction, give 






equivalent fractions that q Add to check your work. 7 

j j la 3 7 ela 

have like denominators. 333 4. % 3 

7 221. Seo Fe 92 1 ila 

(62> me “i ie ea Sc 
2,7-12 88 ala 4 pele? Sere, 5 Cem: 
803" ww Oy "2340 10 16-9 8” Oa ee 









Using the Pages 


¢ Ask students to explain why equivalent fractions are necessary 
to perform the subtraction. Direct the students’ attention to 
the models and discuss how they show the difference. Note 
that 12 is the least common multiple of the denominators 4 
and 3. Ask how multiplication can be used to derive the 
equivalent fractions 3 and 7s. Relate the difference, 33, to 

the corresponding model. 
Review that addition can be used to check subtraction 
because of the inverse relationship between addition and 


subtraction. Ask students to explain each step of the 
addition. 


Working Together: For Ex. 1 and 2, the students must give 
equivalent fractions that have like denominators. For Ex. 


io 5 3-6, they are required to find the equivalent fractions, 
tf ° . 
ios ae subtract, and then add to check. Remind the students that it 
to, or 4 would be preferable to use the least common denominator 


for Ex. 4 and 6, rather than the product of the two 
denominators. 














RELATED ACTIVITIES 


Exercises e For further practice, you may wish 
to have students complete Ex. 1-12 on 
page 336. 


e Have students color hexagons in 
ways similar to those in the photograph 
on page 223. Then have them refer to 
their diagrams to write word problems 
similar to Ex. 1-4. For the diagrams, 
copies of the hexagon on page T 385 or 
the triangular grid on page T 400 may 
be used. 

@ You may wish to use copies of page 


T 391 to provide subtractions similar to 
The students colored the designs they made from a the following. For the exercises 


hexagon. Subtract fractions to answer these ions, 
g ies suggested below, have the students 


1. John has colored 3 of his 2. Brian has colored 2 of his begin by writing fractions equivalent 
hexagon. Mani has colored ; hexagon. Sandi has colored to 4. This can motivate some students 


of hers. How much more of 5 of hers. How much more of 5 | h b : ll 
the hexagon has John colored? | the hexagon has Brian colored? jg 2S eelnP Ae ta a pes Renny 
and write only the differences. 


. How much more of the hexagon . How much more of the hexagon 
has Sandi colored than John? has Brian colored than Mani? 2 (4) 


Subtract. Add to 
5, 


Pom poe 


{ 1 Coli 





i ( ) 3 (a 
3 29 i 2 5 ; 14 (3 
4H [a BES hes ae ee 
10 40, @) : ) ; s) 
A fraction is in lowest terms if both the numerator and the 
denominator have been divided by all their common factors. 


hf oOlnt 


25. List the differences for Exercises 5 to 24 in lowest terms. 





Exercises: Before the students begin Ex. 1-4, you may wish to 
discuss the designs in the photograph. Relate each design to 
the pair of equivalent fractions written below it. 


Assessment 
Subtract. Show the differences in lowest terms. Add to check. 
ib ore 3.4- fy 
j Mh soy. chbiy it 
a 6 
Solve. 


5. Sandy has 4 of a jar of red paint and § of a jar of blue paint. 


How much more blue paint has she than red paint? 


2 of ajar 
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Pages 224-225 
LESSON OUTCOME 


Subtract fractions or numbers in mixed 
form from numbers in mixed form 


Subtracting Fractions, Regrouping 


The chef in a restaurant had 8 pineapples. After using 
23 pineapples to make pineapple-upside-down cakes, 
how many pineapples were left? 


with unlike denominators, regrouping; 
subtract fractions or numbers in mixed 
form from whole numbers 


Materials 
models prepared for the lesson on 
pages T 240 and T 241 (optional) 


Prerequisite Skills 

Subtract fractions with unlike de- 
nominators, no regrouping; add to 
check subtraction of fractions; add 
numbers in mixed form with unlike 


2 : For the 
denominators, regrouping 


subtraction 


Checking Prerequisite Skills 
Subtract. Add to check. 


Subtract 23 from 8. 


Subtract fourths. 
Then subtract ones. 


regroup 8 
2 as 74. 
4 


Then, after using 33 pineapples for a fruit 
salad, how many pineapples were left? 


1. 3 2.5 There were 5h pineapples left. 
a 3 
®G) 4 
10 \a q 
Add. 
AR 4.43% ; ; 
4 GE Subtract 35 from 53, 
el 3 ( *) 
Yo 6s lon 1 
7 ia ey Write 53 


85 


with like 
denominators. 


Then regroup 
1 § 
Sq as 43. 


WwW ff 
BIN BIO 


Subtract fourths. 
Then subtract ones. 


| 


Bas 
Bi w 


After making a fruit salad, there were 13 pineapples left. 
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LESSON ACTIVITY 


Before Using the Pages 


© Review that $, 3, 4, 2, and so on, are names for the number 1. 
Use models or draw diagrams to show that 13, 13, and so 
on, are different names for the number 2. Then have 
students determine without models or diagrams how to 
express 2 as a number in mixed form showing fifths, 7 as a 
number in mixed form showing fourths, and so on. 


© Use models prepared for the lesson on pages T 240 and T 241 
or draw diagrams. Develop that 13 is equivalent to 3, 23 is 
equivalent to 13, and 33 is equivalent to 23. For each 


example, emphasize that 1 whole is regrouped as 3 more 
thirds. 





No 
colo 
i 
color 
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Write 53 on the board and ask the students to regroup 1 
whole as 3 more thirds. Write 32 on the board and ask the 
students to regroup 1 whole as 8 more eighths. Explain that 
renaming numbers in this way is often required in 
subtracting fractions. 


Using the Pages 


e Draw attention to the photograph. Note that there are seven 
whole pineapples and one pineapple that has been cut into 
fourths. Ask a student to read the word problem above the 
photograph. Ask what operation must be used to solve the 
problem. Recall that the order of subtraction is to subtract 
the fractions before the whole numbers. Note that there are 
no fourths from which to subtract ?. Ask how 8 can be 
renamed as a number in mixed form showing fourths. 
Relate 7% to the pineapples in the photograph. Explain that 
the denominator 4 is used because 4 is the denominator of 
the fraction in 2?. Emphasize that 74 names the same 
number of pineapples as 8. Ask students to explain the 
subtraction process. 


a 














Working Together 


Regroup BE as ae. 
Then subtract. 


Poot 


Then subtract. 
5 8 


Find equivalent fractions with like denominators. 
Regroup the first number if needed. Then subtract. 


5 
24-12 8 tg 


4 ql 
9, 6-1; 3 


Exercises 
Subtract. Add to check. 
1. 73 2. 25 
ale 1 138 


3 


B 
7. 72-395 375 8. 94-14 79 


| 


Bee Ae eal ll 2 Wg! la 3 oe ie 
Mt Sig 1835 G4) 12. s2-alisz 63) 13. 63-33 Fag 


Eten) 7 


Sowa 2 
15.65 Se 17, 25-43 130 


fe asp 


The chef had 23 apples. He 
wanted to use : of the apples 
for apple sauce, 4 of the 
apples for baked apples, and 
, of the apples for tarts. 


Instead of cutting the apples, 
he placed an apple from his 
own lunch with the 23 apples. 
Then he made apple sauce with 
5 of the 24 apples, baked ‘ 
of the 24 apples, and made 


tarts with 5 of the 24 apples. nee 


1. What do 
you think 
of that? 


When he had finished cooking, 
he ate his own lunch, having 
his apple for dessert. 


For the second example, discuss the need for equivalent 
fractions with like denominators before subtracting. Note 
that } cannot be subtracted from 4 and that it is necessary to 
regroup 5} to show 4 more fourths, in other words, 54 is 
expressed as 47. Relate this to cutting one of the five 
pineapples into fourths so that there would be 4 whole 
pineapples and 5 fourths. Ask students to explain the 
subtraction process. For each example on this page you 
may wish to have the students use addition to check the 
answer. 


Working Together: Discuss the need for regrouping 53 as 48 in 
Ex. 1-3. Similarly, lead the students to realize the need for 
regrouping 7 as 6 and a fraction for Ex. 4-6. Ask the 
students to explain how they can determine the de- 
nominators for the fractions. For each of Ex. 7-10, have 
the students explain the need for regrouping the first 
number and then tell how the number is regrouped. 


Regroup 7 as 6 and a fraction. 


Anjo 
10. 74-2344%5 (4a) 


PROBLEM 
SOLVING 





RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 13-32 
on page 336. 

e As enrichment, students may be able 
to change the fractions in the Problem 
Solving feature so that a similar situa- 
tion results. For example, the problem 
may be altered by replacing 23 by 17 
and % by 3. 

© Use copies of page T 391 to prepare 
diagrams similar to the following for 
students to complete. Addends are 
shown in the circles and sums are 
shown in the squares. 


\ 


[9 
eee 





e To provide practice in regrouping 
fractions, prepare cards similar to the 
following for the game ‘‘Dominoes’’ 
described on page T 379. 


Exercises: Remind the students to use addition to check the 
subtractions. Explain that it may be necessary to express a 
sum in lowest terms to determine whether it is the same as 
the first number in the subtraction. 


Problem Solving: Have the students calculate how many apples 
were used for the apple sauce, how many apples were 
baked, and how many apples were used for tarts. Some 
students may find it helpful to draw a diagram. Provide 
time, perhaps a few days, for the students to think about the 
problem. Then develop that } + 4+ 4= #+4+37+35,0r 
33. Therefore, + of 24 apples, § of 24 apples, and § of 24 
apples would be 23 apples. 





Assessment 

Subtract. Add to check. 

1. 44 26ags 3.1-3¢ 
24 a 4. 68 — 532 
it az : 

1a S) 
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Pages 226-227 
OBJECTIVE 


Demonstrate competence in adding 
and subtracting fractions; solve related 
word problems 


LESSON ACTIVITY 


Before Using the Pages 


e Review any aspect of adding and subtracting fractions that 
students have found difficult. For addition of fractions, you 
may wish to review that the following steps are considered: 

write the fractions with like denominators; 


add the fractions; 
add the whole numbers; 


A Ae Hs So 


necessary: 


1. write the fractions with like denominators; 

2. if the minuend is a whole number, regroup the minuend 
so that it contains a fraction having a denominator the 
same as that of the subtrahend; 

3. if the fraction in the minuend is less than the fraction in 


regroup the sum if it has an improper fraction; 
. write the sum in lowest terms. 
For subtraction of fractions, the following steps may be 






Practice 










Copy this picture or use tracing paper. 
Write a fraction of your choice here. 



























1. Go counterclockwise ‘ - > 2. What should 
around the circle. Be goin 2%, 
Complete “/ She ~\ ‘ <)> Of=a= 
each . 

Answers will vary, LI 3. Choose another 
fraction and 

















= go around the 


circle again. 
Answers will vary. 














Find the sums. 
2 antpie Baw 3 ( 4 3 44 ga 
Aw1s, 32 4 7 | 6. 33, 63 lOg lO=) 7, Tae 9E 


5 ik 8} 7 
4" 4 
3 | DPE es | eS) a Aa aS nt 
S435, 2 ee (45) 9.2 253-5 64) 10, 23,17 4511 Be ae 10; (05) 







For Exercises 4 to 11, 
12. list the sums in lowest terms. 






Find the differences. 






cm edi ] 2 | ji ee |) 

13. 22,58 33 (4) 14.'1,4 5 155 305 de 16° Fis aie a 
a foe 5 29 2 eet 1 5 
17. 35, 1517 (13) 18 63.52 [g) 19 12 75, Oe 





For Exercises 13 to 20, 
21. list the differences in lowest terms. 






Add. 







raewes 162 g 1 72 3 Ge) 8 \Bae tn © 2) 
(ape 4+ 2414 5265 23. Saat lag bas SiR 64) 24. lo tmliger te 59 63 
25. t4t4h ih 26. 35+13+4;55 9 27. 23+ 38418 72 
For Exercises 22 to 27, 
28. list the sums in lowest terms. 
Find the fraction that gives a sum of 1. 
a m2 ) Ze tee te 5 
29 eal 30) gt. -).5 Cie Mio. 
| a } 
32 See ae ERE SER DS 34. amie oh ee ae 
WW My bh, 2 NI Th cepeailyperel ll, Payee BD] 
sot sie fe = Nau SIN ee 5 Silane 37, ea 
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4. subtract the fractions; 
5. subtract the whole numbers; 
6. write the difference in lowest terms. 


Using the Pages 


¢ Before the students begin, review the instructions for each 
group of exercises, particularly for Ex. 1-3. For Ex. 1, the 
students can discover that the fraction used to start the path 
around the circle is equivalent to the fraction that ends the 
path. 

For Ex. 29-37, ask the students what they notice about 
the given sums. Review that | represents 1 whole which, in 
turn, is equivalent to 2 halves (3), 3 thirds (2), and so on. To 
help students who have difficulty, draw diagrams and 
number lines. Some examples are shown below. For Ex. 
32-37, discuss that the given fractions must first be 
expressed with like denominators before the missing 
fractions can be found. 


the subtrahend, regroup 1 whole of the minuend as an 


improper fraction; 
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A 747 jet airliner takes about 4h 
to fly between Toronto and Vancouver. 


38. Of the fuel that a 747 . Of the fuel that a 747 uses, 
uses in such a flight, about - is burned each hour 
= is burned during takeoff. that it cruises. What fraction 
What fraction of the fuel of the fuel it uses would be 
it uses is burned during burned after it takes off 


the rest of the flight? 2 and cruises for an hour? 30 


. Of the fuel that it uses, about . Of the tota/ amount of 
i is burned on takeoff and 3 is fuel that a 747 can carry, 
burned while cruising sein ia is burned on takeoff. 
Toronto and Vancouver. What What fraction of its 
fraction of the fuel that it fuel would be left for 


uses is burned during landing? 30 the rest of the flight? = 


. Of the total amount of fuel 43. Between Toronto and Vancouver, 
that a 747 can carry, 7q is a 747 uses a of the amount of 
burned on takeoff and i is fuel it can carry on takeoff, 

_burned while cruising between i of pe fuel while cruising, 
Toronto and Vancouver. What and a of the fuel for landing. 
fraction of the fuel would be What fraction of the fuel will 


left when it is ready to land? 3 it, use for the complete STONES 560 


. On a recent flight, about $ of E Can you ‘find a simple * 
the passengers were men, about ‘ fraction with a one-digit « 
é were women, and the rest were ". denominator that is close : 
children. About what fraction “to the fraction you found 
of the passengers were children? == a5, 5 ir in, ee SS 43? as 


ml 
3 








Ex. 43 will challenge students in finding a like 
denominator for the three given fractions. Because 80 is a 
multiple of 4, it is necessary to find the least common 
multiple of only 14 and 80. A process similar to the one 
shown at the top of page 211 may be used. To answer the 
question in the “‘thought cloud’’, the students may estimate 
or use a process of trial and error. 


RELATED ACTIVITIES 


e For practice with addition and sub- 
traction, prepare number squares simi- 
lar to the following on copies of page 
T 382. The number in the lower right 
square provides a check. 





e Ask students to determine why a 
fraction that starts the path in Ex. 1 
also ends the path. If each of the four 
given fractions is expressed with 12 as 
the denominator, they can see that a 
complete path involves adding +3 to the 
original fraction and also subtracting 
ts. Some students may enjoy writing 
other similar paths by replacing the 
given fractions with other fractions. 

e Ask each of several students to write 
a proper fraction on the board or on a 
large sheet of paper. Point to each 
fraction and ask students to name the 
fraction which, when added to the 
indicated fraction, gives a sum of 1. 
e Students may work in groups of two 
or three for the following activity. 
Each student writes a fraction or a 
number in mixed form for which the 
denominator is less than or equal to 10. 
Then each student finds the sum of the 
numbers and the results are compared. 
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Pages 228-229 
LESSON OUTCOME 


Multiply fractions; multiply numbers 
in mixed form; express the products of 
fractions and numbers in mixed form 
in lowest terms 


Materials 
several sheets of paper and crayons for 
each student (optional) 


Prerequisite Skills 

Express fractions in lowest terms; 
express improper fractions as numbers 
in mixed form or as whole numbers; 
express a number in mixed form as an 
improper fraction 


Checking Prerequisite Skills 
Write each fraction in lowest terms. 
BG, Wiig Nee eininbaey: Ke 
Write each as a number in mixed form 
or as a whole number. 


4% 2° 54ay 644d 


3 


Write each number as an improper 
fraction. 


7, 4 2 PRIS A og ai 


LESSON ACTIVITY 


Before Using the Pages 


¢ Review that multiplication of two whole numbers is related to 






Multiplying Fractions 






Melissa made these pictures to show how fractions are multiplied. 





Then she colored 
2 of the 3 parts. 
2 


ra Tagan ear 


3 






To show zi, she 
divided a sheet of paper 
into 3 equal parts. 













Then she colored 


; of the & darker. 


To show : of Z, she 
divided the sheet of paper 
into 4 equal parts. 






Take another look. 






For : x s multiply numerators. 
Then multiply denominators. ¢ ¢ 


eke 4 
— M — = = 
4° 3° 4x 















A product of two fractions _ aoe 
5 may not always be in lowest terms. 





Working Together 






Multiply the numerators. 
Then multiply the denominators. 


27 ihe Nom. Bg aS a 
th. 5 * 810 2. 4%4 6 3. 6 *i6 G0 4.3 Xs 






“ha 
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the area of a rectangular region. For example, if a region of 
the display board is covered with six sheets of paper in the 
form of a two-by-three array, the related multiplication is 
Zn rs =, 

Demonstrate that a similar procedure can be followed for 
multiplication of fractions. For example, to show } x 1, 
fold one sheet of paper twice to mark it into fourths 
vertically (A). Color one fourth yellow. Fold the paper 
once to mark it into halves horizontally (B) and color one 
half of the yellow part blue. Ask what fraction represents 
the part of the paper that is green. Use a similar procedure 
to show 3 x #(C) and ? x 3(D), or have the students try 
the procedure themselves. Write the multiplication 
sentences on the board. For each example, relate the 
fractions to the edges of the region that is green. 
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Using the Pages 


e Ask students to read the statements that accompany the 


diagrams. Discuss that drawing lines on the paper 
corresponds to folding the paper into equal parts. Draw 
attention to the word ‘‘of’’ in ‘‘3 of 3°’ above the third 
diagram and relate it to the multiplication symbol in 
“? < $= 34° for the fourth diagram. For the multiplica- 
tion sentence, ask the students to note the numerators 3, 2, 
and 6, and the denominators 4, 3, and 12. Then develop 
that the numerators are multiplied and the denominators are 
multiplied in order to multiply two fractions. Point out that 
the product may not be in lowest terms. 


Exercises 


Write a multiplication sentence to match each picture. 





3 
soe 2.0 sf 3. 
4 
1 1 
ees 8 2 : 
ak =~ ¥ a a_a 3 pian 
a4 3 3°39 5 *4 30k 
Bf 
2 
2,3_63 
Sant lay 
Multiply. 
ert fal tx2 2 (5) 2 #36. (3 3. 5 
7 2 5 (8) Boa AGT, ee: 2 <3 (35) 10 4% 6 
es caec ies Ak ae 4.44 44 (ID 65 
2 0G) 13. 5X4 33 14. Sx TR (S 5. §%6 
ee ae (d. ie ety |! Pee eS a 
ee 6 “ Dey Gj) 18. 10 — ea 30 (2) 19. 2 x 3 a 20. 4 X93 
6, § 30 (5 7 ee >i al a A 6 4 
22. 5% 45 Bu (R) 23. 70% 746 100 «24. 5 *8 56 () 25. 3% %5 
For Exercises 7 to 26, 
27. list the products in lowest terms. 
To multiply numbers in mixed form, 
first change them to improper fractions. 
Then multiply the numerators and the denominators. 
Example: For 33 * 25. use 2 * 3 = 2 or 8h. 
Multiply. 
M115 22 4 20 1st ae 90. Zt 2 
32. 3x3%a5 33.32x2 in 34, 12x42 75 


Return to the examples in Before Using the Pages and 
ask students to check the product of the numerators and the 
product of the denominators. 


Working Together: Tell the students to write the exercises in 
horizontal form as they are shown on page 228, not in 
vertical form. You may wish to have the students write the 
products for Ex. 1 and 3 in lowest terms. 


Exercises: For Ex. 1-6, the students must interpret the diagrams 
and write the multiplication sentences. Note that the 
diagrams are shaded to show only the ‘‘darker’’ regions. 
Ex. 28-35 involve numbers in mixed form. Discuss the 
example which shows that if the numbers in mixed form are 
changed to improper fractions, the improper fractions can 
be multiplied in the way that proper fractions are 
multiplied. However, remind the students that if a product 
is an improper fraction, it should be expressed as a number 
in mixed form. 


4 
jo 
¥ 


i i 


=. 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 33-52 
on page 336. 

e For reinforcement, ask students to 
draw diagrams to illustrate some of the 
exercises on pages 228 and 229. 

e Review that multiplication exercises 
can be checked by changing the order 
of the factors and multiplying. Have 
the students check some of the exer- 
cises on page 229. 

e Have students play the game ‘‘King 
of Fractions’’ described on page T 381 
for multiplication of fractions. 

e Assign the following multiplica- 
tions. When the students have com- 
pleted the exercises, ask what they 
notice about the products. Then ask the 





{| OF 


| 
’ 





a (2) 11. ix} - students to write and complete two 
i exercises similar to these. 
as 16. 2x2 a (2) 
36 So G5 \|5, 
She cee allele dl 1.3x4 
3 0) a6 axe a (4) 5 3 35 
I5 (I esrb (| - 12 X 2g 
90 \b) 26. 3% mu) 
3.4 Sas as 
4.x 5 
31. 3ix42 IS 
35. 54% 26 Ite 
229 
Assessment 
Multiply. Show the products in lowest terms. 
Hr jessuse Sel ' 
18x$G  %wEX4aG 38x EG 
42 12x18 HS 18? 2G BEG. 88, SF 
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Pages 230-231 
LESSON OUTCOME 


Multiply a fraction and a whole 
number; solve related word problems 


Vocabulary 
prime factors 


Prerequisite Skills 


Express a whole number as an improp- 
er fraction 


Checking Prerequisite Skills 


Niet age allB 
Za Ns 4 
Ph ee 
3. 2 as 
4,.4=aet 


LESSON ACTIVITY 


Before Using the Pages 


e Write 3X 6 on the board, pointing out that one of the 
numbers to be multiplied is a whole number. To 
demonstrate the product, draw a diagram representing a 
rectangular region | unit wide and 6 units long, and shade 3 
of the region. Note that 12 thirds of the diagram is shaded, 
which is the same as 4 (wholes). Complete the multiplica- 


tion on the board. 





You may wish to use other similar exam 


4 X 6 and 8 x 2, 


Review that the product of two fractions, for example, } 
and 7, is found by multiplying the numerators and 
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ples, for instance, 


Multiplying Fractions and Whole Numbers 


On the first day at day camp, the 
campers were told that they would 
spend about 3 of the 14 camping days 
on hikes. About how many camping 
days would they spend on hikes? 


Multiply 3 and 14. 


303 SP igreiits 42 
g * 14 = 5% x Or “¢ 


About 55 camping days 
would be spent on hikes. 


On one hike, the lunch ration 
was 2 of a can of fruit for 
each hiker. How many cans 
of fruit would 12 hikers need? 


Multiply 12 and 2. 








BES A 
The hikers would need A The hikers would have 


4? cans of fruit. ; to carry 5 cans of fruit. ; 


Working Together 


Write the whole number as a fraction 
with 1 as its denominator, Then multiply. 


1. 2x4 ag 27x 252 3.7 x16 la 4. 21x37 


230 


multiplying the denominators. Ask the students to consider 


how this procedure can be applied to such multiplications 
as § X 6 and 2 x 2. 


Using the Pages 


- SS ee 
Se mene 


e The photograph can motivate a discussion about the students’ | 
experiences at a camp or ona picnic. Ask a student to read 
the first word problem. Discuss that 14 and +* are different 
names for the same number. Replacing 14 by 44 gives 
3 


# X< 44, and the procedure of multiplying the numerators 
and multiplying the denominators can be applied. Note that 
the improper fraction 42 is expressed as a number in mixed 
form and the fraction part is expressed in lowest terms. Ask 
a student to read the concluding statement. Have students 


read and explain each step of the second example. 


Working Together: Remind the students to express products 


that are improper fractions as whole numbers or as numbers 
in mixed form. 





5 Exercises: Remind the students to show their work for Ex. 
18-21 and to answer with a concluding statement. 


Exercises 

Multiply. 

1. : . $x 35 

8, 1 | eee 322x522 ) 9. Reine 


I 
is 5) 12. Res, (a0)14. 9x3 


Some products can be written as fractions, 
as whole numbers, or as numbers in mixed form. 


16. Write any improper fraction as 17. List the products 
a number in mixed form for the for Exercises 1 to 15 
products for Exercises 1 to 15. in lowest terms. 


Solve. 


18. The campers plan to stay at the 19. The 12 hikers planned to take 
camp on 3 of the 14 camping A of a jug of water for each 
days. On how many camping days camper. How many jugs of 
will they stay at the camp? i water would they have to carry? g 


20. The camp kitchen had 5 loaves ile 5 of a box of raisins was 
of bread. The hikers took packed for each of the 12 


, 


4 of the bread. How many hikers. How many boxes of 


loaves of bread did they take? lg raisins did the hikers take? 6 


Here is another way to find a product in lowest terms. 


5 12. 5x12 . 5 ree © ge the prime factors 
6°25 6x25’ 2 32Gb bee 





of the numerator and — 


~ and the denominator 


Divide by 


1 1 
BX xB 
the common factors. zx 5 


Ze 
Git 


Before multiplying, find the common prime factors 
in the numerator and the denominator. Divide by 
them. Write the product in lowest terms. 


a2 x3 43 8xBaq Sx sh 


45) 2005 


5 ano 10 





Try This: The concept presented in the Try This feature on page 
213 is extended here to find a product in lowest terms. This 
involves writing the numerator and the denominator as 
products of prime factors, dividing the numerator and the 
denominator by their common factors, and then multiplying 
the remaining factors. Review what is meant by a prime 
number and explain that prime factors are factors that are 
prime numbers. It may be helpful to illustrate an exercise 
two ways on the board, for example, Ex. 2. Both methods 
involve multiplication and the use of common factors, but 
in different orders. 


4x % $ X io 

4x 3 Ah Aye 3 
< 9x 10 9 x 10 
=B 1 1 (2 and 3 
— ; BAEZ OSS | are 
= 30 Ss is a common = Pr ae 5 ae 

actor) 1 1 factors) 
= 75 (2 is a common = is 
factor) 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 53-68 
on page 336. 
e Have the students use the method 
shown in the Try This feature for some 
of the exercises on pages 229 and 231. 
The results can be compared with 
those obtained earlier. 
e Have students use repeated addition 
to complete multiplication exercises 
for which the first number is a whole 
number. 

AO Se ee 


ote 


They can also show such multiplica- 
tions on a number line. 


0 1 2 3 4 


e Prepare exercises similar to the 
following. Have the students complete 
the exercises and then write the prod- 
ucts in the grid. Tell the students that if 
their work is correct, the products form 
a Magic Square in which the sums of 
the numbers for any row, column, or 
diagonal are equal. 


a.3 2/07 b: 36 X 4" cess xs 
d. f <¥-120F 6-14 x37 fel x4 
g. + X BOlpeie- 231 ae 33x 32 





Note that if the greatest common factor, 6, were used in the 
first method, rather than successive sIeps using 3 and 2, the 
simplification would go directly from 3§ to 75. 


Assessment 

Multiply. 

Laika <Dilayreh 2sc6oxeh Heo Peta 
4.3x¢a¢g 5. ty x 512 6.2x413 


Solve. 


7. 4 of the 15 campers went on a hike. How many campers went 


on the hike? !Q 
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Page 232 


OBJECTIVE Practice 
Demonstrate competence in multiply- For each out made, 
ing fractions and in multiplying frac- the softball pitcher 


tions and whole numbers gets credit for pitching 
i of an inning. 


1. Early in the season, 


the pitcher averaged 
RELATED ACTIVITIES 53 innings for 11 games. 
@ Have students complete number How many innings is 
wheels for multiplication on copies of that in all? 5383 
page T 391. . For the whole season, 


the pitcher averaged 

33 innings for 25 games. 
How many innings is 
that in all? 91 3 


There are 3 outs for each inning pitched, 





3. How many outs are there 4. How many outs are there 
for Bs innings pitched? |6 for 33 innings pitched ? 1 
e Adapt the game *‘Product Search’’ Use >, <,or = to make true statements. 
on page T 380 for fractions. Mark the 5. 3x4¢@ bx 13 
i board with such aes 
dice, ance, game bea WIM, Bue ete On “exde 10. 1x26 8%? 
fractions as 3, 3, 4, 4, é, 8, and &, 5, 8, 
%, 70, 10. Depending on the ability of 11. 2 7%<6 
P g Mi 

the students, you may wish to have the 


players give products in lowest terms. Add, subtract, multiply, or divide. & Show your, work. 2 
1. 11745-6778 4967 2, 4967+634 560! 3. 5601 x 12 
4. 67212 ~ 1156455 6485, 55648+148 376 §. 376+ 29624 
7. 30000 ~ 249035097 8. 5097 x 78 397566 9, 397 566 + 234 
10. 1699+1814 3513 11. 3513 « 24 34312a 12, 84 312 = 36 
13. 2342 x 28 655/614. 65576 +56 





LESSON ACTIVITY 


Using the Page 


e Before the students begin, discuss the instructions for each 
group of exercises to ensure that they understand what is 
required. The statement preceding Ex. | and 2 is another 
way of describing that there are three outs for each inning 
of a softball game. If two pitchers on the same team have 
played during a game, each pitcher gets credit for 3 of an 
inning for every out he/she has made. For Ex. 1, then, the 
pitcher has averaged 5% innings for 11 games, giving 
5% X 11, or 58%, innings. 


Keeping Sharp: These exercises provide maintenance in the 
four basic operations with whole numbers. If the students rs 
complete the exercises in the given sequence, they will 
soon notice that the result of one exercise is the same as the 
first number in the next exercise. They may use this as a 
check for their work. 
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Reciprocals 


Two numbers whose product is 1 
are reciprocals of each other. 


ae a0 


2 aU 4 
5 gy Ole il 


5 8 
g and ¢ are reciprocals. 


: “For pcos that are N euoesceie 
: the numerator of one is the same 
as the Geneminatoy of the cthert 4S 


Working Together 


Multiply to find out whether 
the numbers in each pair 
are reciprocals. 


Find the reciprocal. 


Example: 


Us 2.3 yes 8 yes 


Check: 9 x 13 = 


7 
9 

es 3,a all 
MY | wees 


2. 5, 
<) 
4. 75, 1 ae 


5 

2) Wen WES 
Exercises 
Are the numbers in each pair reciprocals ? 


DG 1 
Votes; NAS) os, no 


6. 


2 
7 
g’ 
4 


— 
o/W FiO 


—|.. - 


— 
Oo 
= 


LESSON ACTIVITY 


Before Using the Page 


e Assign the following exercises and direct the students to write 

the products in lowest terms. 
2x8 6x4 2b 2 

Ask the students what they notice about the products. To 
develop that there is a relationship between the two 
numbers, ask whether 14 X 4 gives a product of 1, and ask 
a student to give the reason. Establish that the numerator of 
one fraction must be the same as the denominator of the 
other fraction if the two fractions are to have a product of 1. 


Using the Page 

@ Introduce the term reciprocals to describe two numbers whose 
product is 1. Have students explain each example and tell 
how it can be determined whether two numbers are 
reciprocals. Then refer to the multiplication exercises 
assigned during the preliminary activity and have students 
name pairs of numbers that are reciprocals. 





‘sales: or 1. 


7 fe 2 
FO By, he reciprocal is 7, or 


a7 Ol es 





Page 233 
LESSON OUTCOME 


Identify reciprocals; find reciprocals of 
fractions, of numbers in mixed form, 
and of whole numbers 


Mi B08 i are be ee 


Vocabulary 
reciprocals 


Prerequisite Skills 

Multiply fractions; multiply numbers 
in mixed form; multiply fractions and 
whole numbers 


Checking Prerequisite Skills 


63 


ee Multiply. 
TH15 1.gxgt 24x 315 
3.2xX 14 44x45 


RELATED ACTIVITIES 


e@ Prepare a work sheet similar to the 
following and have students match 
reciprocals. 


ts NI 


hm Neo co} 


Col 


4 
5 
we 
3 


] 
2 
9 


lor 





e Prepare pairs of cards showing re- 
ciprocals for the game ‘‘Concentra- 
tion’’ described on page T 379. 


3 2 
3 


@ Ask the students to name the number 
that is equal to its reciprocal (1). 


Working Together: Discuss the example that precedes Ex. 
5-7. Pay particular attention to Ex. 6; to find the 
reciprocal, 5 must first be expressed as ?. For Ex. 7, the 
number in mixed form must be expressed as an improper 
fraction before finding the reciprocal. 


Exercises: Ex. 1-12 provide practice in determining whether 
two fractions are reciprocals. For Ex. 13-31, the students 
will find reciprocals for fractions, for whole numbers, and 
for numbers in mixed form. 

Assessment 

Are the numbers reciprocals? 

1. a 14 yes 2. %, # no 3: 3; D, yes 


Find the reciprocal for each of these. 


rele tes a 2 
4.45 (3) 5..431 6. 12 
Complete. 
7.4X9=12@) 83xesit 9 1¢x B= 12 


Pages 234-235 
LESSON OUTCOME 


Divide a proper fraction by a proper 
fraction; divide a proper fraction by a 
whole number; divide a whole number 
by a proper fraction; express the 
quotients from dividing with fractions 
in lowest terms; multiply to check 
division with fractions; solve related 
word problems 


Prerequisite Skills 

Multiply fractions; multiply fractions 
and whole numbers; express products 
from multiplying with fractions in 
lowest terms; find reciprocals 


Checking Prerequisite Skills 
Multiply. Show the products in lowest 
terms. 

3 


1 Xian? Sa 
6 
5 


6 a 
RR ea em ee he 


iP 
6 


Write the reciprocal for each of these. 
5. 32(iZ].24 7.4 4)s. 4 
° 53 ic) ° a O ze | 3 


al) 


Ole colts 


LESSON ACTIVITY 


Before Using the Pages 


e Draw diagrams or use models and lead the students to recall 
that division is related to finding the number of equal 










Dividing Fractions 





The students have é of a 

jar of paste. Each student 
needs of a jar of paste 

for art projects. How many 
students can make art projects? 











ce pee 1 
Divide 3 by é 















multiply 9 <>. 
"Dividing by a number: 
>. ig the same ee 
: as multiplying ; 
“2 by its reciprocal. -: 
3 x © = 2 or 4 






4 students can make art projects. 







Here are other examples of dividing with fractions. 





Divide } by 5. Divide 6 by ¢. 








i divided by 5 is 3. 7; = 7%, or Ts 






6 divided by 3 is 73. 






How many groups 
of 3 are there in6? 6+i4=m8!16x2=use 





groups. After developing the division sentences for several 


examples (A), assign the multiplication exercises (B). 
Students can discover that the quotients obtained by 
referring to the diagrams are the same as the products 
obtained by multiplying by the reciprocal of the divisor. 


How many groups 





This suggests a procedure for obtaining quotients without 


models or diagrams. 


How many groups 
of 3 are there in 6? 
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of § are there in6? 6+2=a8 6xi=e 
A B How many groups 
of 7 are there in?? 3+}4=0| #x4=0 





aH Sag I Fie Using the Pages 


¢ The first worked example shows dividing a fraction by a 
fraction. The photograph can motivate a discussion about 
sharing materials when working on art projects. Note that 


RELATED ACTIVITIES 


e For further practice, you may wish 
to have students complete Ex. 1-32 on 
page 337. 

@ Students may enjoy completing the 
following picture using the procedure 
described for Ex. 1-3 on page 226. 


Exercises 


Divide. 


Exercises 1 to 10, 


11. list the quotients 
in lowest terms. 


Solve. 





12. Tom and his 8 friends have 
ig Of a jar of paste to 
share equally. How much 


paste will each student get? se 


\ 
OG 


e Have students complete exercises 





Workin . Ginger has 3 jars of paste. ins ; 
> Bal Dee ce She needs | of a jar of similar to the following. Note that the 
Write the reciprocal of each divisor. paste for each project. How quotients increase as the divisors de- 
a ieee many projects can she make? |Q crease. 
me nie , 
; 
ea Multiplication can be used 6-0 = 1! | 
i to check division. 6 = 3 2 
Replace the divisor with Example: To check 1-2=11, 6+2= 3 
its reciprocal and the symbol = : se : 6G j 
with the symbol x. multiply Tp and 3.0 6 re 12 | 
i, 5+ 2 Sa ee : If the product does not match a 6 . | avin 
2 3 a Z the first number in the division, + e < 
I Erk Dm 8. 6 = 5 ‘there is a, mistake in the work. % 6>% = 36 
Use the reciprocal of the Divide. Multiply to check. @ Illustrate the following procedure for 
divisor and multiply 140s i 16 division of whole numbers. 
to find the quotient. ies Be 6 18 
7.29 16.32% Vi eee ae 
op a 3 1062 = 1a SS rs | 
a 12. G+2 ee = 18, or 3 | 
0 : 
} 
[ 
| 
. . . . . . . . . . . | 
the jar of paste in the photograph is marked into sixths and not write the first fraction and the division symbol with the 
that it is , or 3, full. reciprocal. | 
Ask a student to read the word problem at the top of page E ; Bef h d pee Pegg a a Me 
234. Establish that 3 is divided by ¢ to find the solution, D aR e cet a wer SoCs examp ae PE | 
because it is necessary to find the number of groups of § in Met Staab tat RSMO at A ARI OLR AAS) CIR eL MRS EP ED 


check division (36 + 9 = 4,9 x 4 = 36). Draw attention 
to the example for Ex. 14-19 and ask the students to | 
multiply 15 and 3. Remind them to express the product in 
lowest terms. 


%. Recall that in the preliminary activity it was found that 
dividing by a number gives the same result as multiplying 
by its reciprocal) Ask students to explain the steps to 
complete the exercise. 





The preceding example dealt with dividing a fraction by tp Xo % = 15,01 & 

a fraction. The other examples on page 234 involve 

dividing a fraction by a whole number and dividing a whole Assessment 

number by a fraction. Discuss each step, emphasizing that Divide. Show the quotients in lowest terms. Multiply to check. | 

the divisor is replaced by its reciprocal when the symbol 5 ee Sa g pia arse gt Nery ins ag i | 

+ is replaced by the symbol x. aa cguagn a 

; J i 4.5>3 og Spec eal 6. 3+ 5 IS5 

Working Together: The exercises are repeated in each section, | 

Ex. 1, 5, and 9, for example, to emphasize the steps for Solve. 

dividing fractions. Note that for Ex. 1-4, the students are to 7. Marie has § of a jar of paste. She needs 7 of a jar of paste for 

write only the reciprocal of the divisor. Ensure that they do each project. How many projects can she make? 8 { 
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Pages 236-237 


OBJECTIVE Practice 
Demonstrate competence in adding, in Add. Show each sum in lowest terms. : 
subtracting, in multiplying, and in . 31+ 32 62 2. 13+3 13 3. 44422 6$ 4. 


dividing fractions; solve related word 


4842272, 6 2438 6 5 “Gieeeny mee ame! 
problems 


19 
yl 10.19+2 ay 11. 38412 US 42 


1 
13, 42423 772. 14.9344 4p 15, 22472 an 16, 


| s) 


17, £4128 jg oy 18. 22428 52. 19) mm | 


Subtract. Show each difference in lowest terms. cs to check. | 


21, 22-11 15 . 23. jee na 
a 
25. 45-12 35 27. 35 28. 
32 al 
29.527 ore . 2 - ch. 


33. 51-13 3¢ . 35. 


QD - o1 oO 
nla atk Falter 
| | 
af 2. ow 
nia 
wi— & 
So|— 


Oo 

colts =}. 

| 

N 

re ieee COINS 


N 

| 

wo 
SAY ashy SB) 
SOI oj o1 |W 


37. F ; 39. 


Multiply. Show each product in lowest terms. 


Ai. 2 42. 43. 


\N 
x 


x 
N 
IS ip 


= WIN 
Kop) 
x 


47. 


x 


Zin lo 
colo AA nf 


oO 
~N 


1 
2 
48. 


x 


NR GIA clm 
|G) W|% 99|— 


4 
45. 5x 
4 x 


= 


49. 51. 


x 


x 
ow 


Ze 


= NIP win a 
x 
5 
| — UNW Col— 


GN go 
Blo SY 
oS 

\co 


53. 


x 


| 


55. 


x 


56. 
60. 


x 


i= 
is 
rS) 
— 
ow 
S) 


gp VI= Wl cwi—cojwo 
~ 2 


G3) 
O wk aiw 


Reyes 
foe) 
~— 


j= 


57. 


x 


59. 


O oo 
WIN 
MS 
Oi= s| 
ND © 
On 
Ne 
w= 
ool 


©0 





Divide. Show each quotient in lowest terms. Multiply to check. 


61.15776 5 62. 2+2 34 


(o>) 
B 
ae 
| 
~ olw 


— 

oO oO 

+|. she 
coin W 


3 
65. * 8 35 66. 3 
ies 2 ole 70. 


-O 


~|— Vol 


69. 
TRY AF 74. 


JN BIN Jia 
seine tig i ft 


WIN ©Olo OO 
| 

= 

nN} 


Wks ax 78. 


236 | 








LESSON ACTIVITY ready, discuss their solutions. Point out that because there 
are 3 cans of paint to be divided equally among 7 cans,each 
Using the Pages can will be # full. Therefore, a can with only red, blue, or | 
: yellow paint will have # of the red, blue, or yellow paint. A 

@ Select one or more exercises from each of the four groups on : : 5 nr ariel : 

Bret ono cieihcrectehordinitniec car can with green paint, for example, will have equal amounts 
Dae Mame ! eae Cae of blue and yellow paint. Since it will be # full, it will have 
review the procedure for adding, subtracting, multiplying, eee : s tambice, 

and dividing fractions. Note that like denominators are 14 (7 es #) ohsthe pute Sine ang 1H0h thesy og i pane Hes 

required for addition and subtraction. For multiplication Cans Oe Poee Paint ancopurpicipainttmayebesde temagcd an 


a similar way. A can with black paint will be 2 full and will 
have equal amounts of red, blue, and yellow paint. Thus, it 
will have + of the red paint, + of the blue paint, and + of the 
yellow paint. 

Students may find the problem easier to understand if 
they first try a similar, but simpler, problem such as: 
Sharon has two full cans of paint, one red and one blue, and 
one empty can. She wants to mix the paint so that the three 


and division, the numbers must be expressed as either 
proper or improper fractions. For division, the divisor is 
replaced by its reciprocal and the numbers are multiplied. 


| 


¢ You may wish to assign groups of exercises at different times, 
perhaps one column at a time. Note that for Ex. 81-84, the 
students must read carefully to determine the operation 
required to solve each problem. 


Problem Solving: Provide time for the students to experiment cans have the same amount of paint. She wants to use equal 
with solutions. Encourage them to think of possible amounts of paint from two cans when she makes the purple 
solutions, or partial solutions, and to work with these, paint. For each color, how much paint will Sharon use from 
perhaps with the use of diagrams. When the students are each can? 
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2 
4 Of a package of beads is 
needed to make each bracelet. 


81. 


82. 


How many packages of beads 
are needed for 7 bracelets? us 


How many bracelets can be 
made with 8 packages of beads?/Q 


2 of a package of nails is 
needed for each birdhouse. 


83. 


84. 


How many packages of nails 
are needed for 4 birdhouses? ad 


How many birdhouses can be 
made with 6 packages of nails? |O 


The primary colors are 
red, blue, and yellow. 
Mixing them in different 
ways gives other colors 


Sharon has 3 full cans of paint, one red, one blue, and one yellow. 


She wants to mix the paint so that 


ie 
5: 
rf 


. she uses equal amounts 





. all 7 cans will have the 





same amount of paint when 
she is finished mixing, 








. she uses equal amounts 
of the red, the blue, 
and the yellow paint 
when she makes black. 


of paint from two cans 
when she makes green, 
orange, or purple, and 


. Write fractions to show 
how much paint Sharon 
should use from each can. 


oy were tetas 


ogg 


Hint: The paint in 3 cans’ 


? is shared equally among 


{ 7 cans. What fraction shows ee 
i how full each can will be? ..“ 


PROBLEM 
SOLVING 





RELATED ACTIVITIES 


e Have the students write word prob- 
lems for pairs of exercises such as 
3 x $ and 3 + $. Ex. 81-84 on page 
237 may suggest ideas for the word 
problems. 

e Have the students choose from the 
symbols +, —, X, and + to complete 
exercises similar to the following. 


FES ets hashbMe dha ak 
Teh SE leg 2 
$Ot=3 +  4OF=4 + 
#O8=t x $OF=45 - 
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Pages 238-239 
LESSON OUTCOME Changing Fractions to Decimals 


Divide the numerator of a fraction by In the first three games between Toronto and Montreal 
in the 1978 play-off series, the Montreal goalkeeper 
allowed 8 goals. What was the average number of goals 
that the Montreal goalkeeper allowed in each game? 


the denominator to express the fraction 
as a decimal, round the quotient to two 
or three decimal places 


Prerequisite Skills 

Divide whole numbers using extra 
zeros in the dividend; round quotients 
to two or three decimal places; express 
numbers in mixed form as improper 
fractions 


Checking Prerequisite Skills 
Divide. Round the quotients to two 


decimal pieces, 
1.83 0.38 


Tao) i 2. 8)3 


Divide. Round the quotients to three 
The average number of goals allowed in each game 





dectna Paces: 0.143 could be shown with an improper ection: g, 
3 9)4 4 TL or with a number in mixed form, De a oe 
Write each as an improper fraction. PETE OTE NSA) CES EN CSE, 
ie = a 25933 To change ® to a decimal, divide 8 by 3. 
The division could continue forever! [ 
To round the quotient to two y 
decimal places, look at the digit 
«in the third decimal place. 
“he 
The average number of goals that the Montreal 
goalkeeper allowed in each game was 2.67. 
238 
LESSON ACTIVITY and the denominator is the divisor. Explain that this helps 
to express fractions as decimals, particularly such fractions 
Before Using the Pages as 3, for which the denominator is not a factor of 10 (100, 
LOOOsa. Beds 


@ Review that a fraction for which the denominator is 10 (100) 
may be written as a decimal tenth (hundredth), for Using the Pages 
example, 7 = 0.3, 445 = 4.7, and 225 = 2.27. Ask 
students to find the missing terms for the following 
exercises. Then ask what decimals are equivalent to 3, 4, 
and 4. 


© Ask a student to read the word problem. Discuss that the 

average number of goals is found by dividing the total 

number of goals by the number of games. Ask students to 

explain why this can be represented by 3, or 23. Ask how $ 
Too can be expressed as a decimal. Discuss each step of the 
division, paying particular attention to the decimal points in 
the dividend and the quotient, and to the use of extra zeros 
in the dividend. Have the students note that the digit 6 is 
repeated in the decimal part of the quotient. Develop that 
2)1 5)4 4)] the division could continue without end, and that the digit 6 
would be in each decimal place of the quotient. Ask 
students to explain how the quotient is rounded to two 
decimal places. 


on 
| 
|e 


bole 


me 
10 


far 
— 
le 


Suggest that there is another way to find the decimal 
equivalents without the use of equivalent fractions. Assign 
the following division exercises. 


Point out that the quotients give the same decimal 
equivalents obtained by the previous method. Summarize 
that a fraction, for example, $, may be associated with 
division, in this case, 5)4. The numerator is the dividend 
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RELATED ACTIVITIES 


e You may wish to show that a 
number in mixed form need not be 
expressed as an improper fraction to 
find the decimal equivalent. For 
example, since 4 is equivalent to 0.5, 


Exercises 


Divide the numerator by the denominator 
to change each fraction to a decimal. 
Round the quotients to two decimal places. 


A 4 5 7 3 
USSF 2. 5 0.80 3. 5 0.83 - 72 0.58 Soy vet then 14 = 1.5, 24 = 2.5, and so; on. 
6. 3 0.63 doue 304g 8.6 0.40 oie hea 3 0.70 For 13, students can complete the 
ze 8 division 4)3 to obtain 0.75, and then 
M49 2-30 12.5 1.60 13. 7 3.85 3 4.88 @ 3.83 snieviny 
: 2 3 3 5 Bis ; 
OO cashes Adgiirdis Colmiaaes tien alae Se Bel - 312 3.4a e Have students find fractions other 
Solve. than those in the Try This feature for 


which the equivalent decimals have 


21. A goalie allowed 37 goals . Who has the lesser average, 


in 14 games. What is the 
average number of goals per 
game that the goalie allowed? Q.64 


. A basketball team scored 
1360 points in 18 games. 


uy 
. Which basketball player hae 


a goalie who allowed 144 goals 

in 45 games or one who allowed 
135 goals in 42 games? jYY goals in 
games 


the better average, one with 


repeating digits. 

e Students can find the batting aver- 
ages for various baseball players or 
averages related to other sports. For a 
particular sport, students can list 


What is the average number 
of points scored per game? 75.546 


278 points in 12 games or one 
with 347 points in 15 games? 278 points 
in | games 


players’ averages from greatest to 
least. Note that in some sports such as 
basketball, the greatest average is the 
best, but in other sports such as golf, 
the least average is the best. 

e For some sets of fractions, students 
can note interesting patterns in the 
decimal equivalents. Have them find 
the repeating patterns for the decimal 
equivalents for 4, #, #, 4, , and $. If the 
sequence of repeating digits for one of 
these fractions is written around a 
circle, the sequences for the other 
fractions can be identified. 


+ = 0.142857 == 0.428571 


< 
NS 


Baseball batting averages are 

found by dividing the number of 

hits by the number of times at bat, 
and rounding to three decimal places. 
Here is how some of the Montreal 
Expos batted during the 1978 season. 


[Seas ESR Rete SS ay | 
Times 


For some fractions, the digits 
in the equivalent decimal 
follow a repeating pattern. 


For x, divide 1 by 3. 


at bat 
Carter 533 10.255 
Cash 658 10.a5a 
Cromartie 607 |0.A97 
Dawson 609 10.a53 
Frias 4 15 10.a67 
Fry 0 9 10.000 
Garrett 12 69 |0O.| 74 
Herman a 40 10.175 


ercaeqoprane kay 3/126 4. 
3) 
7 





Use a bar above the repeating 
digits to show a decimal for 
each of these. 


pe a= Tae 
Ligewes 205 0.6 








. 70.536. 
25. Find the batting average 
of each player. 


S2iiras, 





Exercises: Remind the students to express numbers in mixed Assessment 


form as improper fractions before dividing. After the Divide the numerator by the denominator to change each 
students have completed the exercises, elicit the following fraction to a decimal. Round the quotients to two decimal 
way for completing Ex. 11. places. 

t= 2% 

= 2.3 

Also, ask how they can tell whether a fraction will be 
equivalent to a decimal greater than one. Develop that the 
decimal will be greater than one if the fraction is greater 
than one. 


1s) $0167 2-2 B76 3. 2% BSS 


Divide the numerator by the denominator to change each 
fraction to a decimal. Round the quotients to three decimal 
places. 


4. $0889 5. $2333 6. 34 343 


Try This: The use of a bar above the repeating digits of a 
quotient is presented in the Try This feature on page 151. 
Now it is shown that such quotients are decimal equivalents 
of fractions. Remind the students that the bar is not placed 
over the digits that are not part of the repeating pattern; it is 
placed over only the first set of repeating digits. 
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Pages 240-241 
LESSON OUTCOME 


Compare and order fractions using 
their decimal equivalents; add, 
tract, multiply, and divide fractions 
and their decimal equivalents or their 
approximate decimal equivalents, and 

then compare the results aes 454 


1 


Prerequisite Skills 
Order decimals; add, subtract, multi- 
ply, and divide fractions and decimals 


Checking Prerequisite Skills 
List in order from least to greatest. 


Teens Urata 0.75, 020), Ue7 


Here is how to answer this 
question using fractions. 


Fractions and Their Equivalent Decimals 


Which is a true statement, 


1 1 


1 te 
sub- ge ah mals ION Pa aie ae 


Here is how to answer this 
question using decimals. 


7 = 0.50 
5 = 0.33 (approximately) 


0225 


1 
4 
eal 
a6 


= 1.08 (approximately) 


Dividing and rounding % 
__ to two places can help 
my ou with this chart. 


5 4:25 
iBT 











95 | 
3/5 | 
mw |W 
m/e | 





0.7, 0.75, 0.8,0.81, 0.85 Excrgece 
Add. Use decimals with 
28 12 3. 3.61 up to two places 
22 2.78 to complete this chart. 
mm 6.39 
Ae 
Subtract. 
4, 31 Sr leo} F 
1g 0.64 2 
es 0.6] 
8 3) 
Multiply. 4. 
6. 38x 41g 7. 0.25 x 0.5015 5. [ee 
: | : ¢ 
Bis3j 9 08=40a comer 
¢ [0 Ye 


For this chart, 


3 aA ill? 
4 Bes Ol 
5 





N 
Cs 
~ 
co 


Pe a ea 
EGEE 
eal ball eval 


a) 
co 
c))\ 2 
ae) 
~O 





10. what patterns can you find? Answers will vary. 


240 


LESSON ACTIVITY 


Before Using the Pages 


@ Write a few exercises on the board for reviewing the use of 
division to express a fraction as a decimal. Ask students to 
show and explain their work on the board. 


alen 


3 3 2 
To 8 45 


0.625 

8)5.000 
@ Have the students recall that the sum of two fractions with 
unlike denominators may be found by adding equivalent 
fractions having like denominators. Use this procedure to 
add 3 and 34. Then ask how ue results ih the first activity 
would enable them to add 3 and 7 without finding 
equivalent fractions. Lead the students to suggest adding 
the decimal equivalents to obtain 0.925. Complete the 
addition and compare this sum with that for the previous 
method. Have the students describe how the results of the 
first activity can be used to name the sum of 42 and 7, 
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the difference of 2 and 75, and to determine which is 
greater, 7 or 3. You may need to review that such numerals 
as 0.3 and 0.30 represent the same number. 


Using the Pages 


e Allow the students a few moments to study the examples at the 
top of page 240. Ask a student to explain the procedure 
involving the addition of equivalent fractions with like 
denominators. Then ask a student to explain how decimals 
are used to determine the answer. Ask why the word 
‘‘approximately’’ is used in the two instances shown. 
Compare the fraction 175 with the decimal 1.08, noting that 
each is greater than one. You may wish to have the students 
express 1;'y as a decimal using the division 12)13, and then 
compare the result, 1.083, with the sum 1.08. 


Exercises: Ensure that the students understand how to complete 
Ex. 1-9. Point out that it will be necessary to round some 
quotients to the nearest hundredth, as in Ex. 2. For Ex. 10, 
discuss patterns in the chart, for example, the position of 1 
in the chart. Also, moving downward in any column, it can 



















UES Sars eee eT, ee Patina cl u, 
make true statements. Pornals pe rehee you wuithenaelealetieeerss 
Mee petal Oy | 12. 1414 t ele l ey 
13.443+3 e241? 14, 13-1 @ 34 

15. 5 d 





List in order from least to greatest. 


os 2ae4 
Ada ea an aan 


- Try using decimals. se 
de SWING Relgtg aa 5) 40! 6 7! a 9 [OF?O' GE'S 












Add the fractions. Then add the 
equivalent decimals. Compare the results. 
















19. 25 Bane 200i8gB.w2le at Jas 22. 32 3.69023. ae wid: w24.l 1d 15 
fal , 0.5 kes ewe er , 2.38 
[ehiaes ea? “3 6.88 gp) | eer Hal 23 3.88 

mi ci 7 34 yt 31 
Pi 316 63 19 416 os 





Subtract the fractions. Then subtract the 
equivalent decimals. Compare the results. 














25. 2i5ta.t 26.7," 7 abw27..35 3.89.28. 151.50 29.42 ea > 30.178 7.17 

1 0.5 , BS 7 abl 5; 0.83 a 1 3.50 

251.6 Sen Goer 6 0.67 70 gk Soe GT 
ad \2 






Multiply the fractions. 
Then multiply the equivalent 












OSS Sea 


















decimals. Compare the results. 

sii ot Sa 8 ee 
SS nn ob eae oe ae a al 
35.5% 5 4 36.55 2 OP 0.999:-- 











Since the addends 
are equal, the 
sums are equal. 


1]05 


Divide the fractions. 
Then divide the equivalent 
decimals. Compare the results. 









1. Do you agree? 
Answers will vary. 








3), O.48=3=018 
of O5+5=0]] 
4}. 0.67+6= Ol 


38. OUYU=+A=0.Aa 
40, 089=4=0.02 
42. 08=8=0.1 






be seen that the values of the decimals decrease and thus the 





RELATED ACTIVITIES 


e Students may complete some of the 
earlier exercises in this unit using 
decimals and then compare the results 
with those expressed as fractions. 

e Have students use >, <, or = to 
make true statements for exercises 
similar to the following. Before they 
begin, ask why it is not necessary to 
perform the operations to determine 
each correct symbol. 


3+4+4 603 + 0.25 + 0.8= 
# -4608-02> 

0.75 * 016 & 7 x 3 < 
$+3€60.38+3 < 

th x ? 0.7 xX 04= 

4-4 605-04 < 

0.75 + 0.875 @2+4= 
4+2640.75+2> 


elf the fourth activity in Related 
Activities on page T259 was not 
completed for that lesson, it may be 
assigned now. 


Add the fractions. Then add the equivalent decimals. 


corresponding fractions decrease. For Ex. 11-18 the 5. 38 3.89 6. 1f 1.38 
students use only decimals; both fractions and decimals are [hal uGu 24 250 
used for Ex. 19-42. The students may refer to the 52 5.56 43 G38 
completed chart from page 240 for assistance with these ¥! eee) , ; 
‘ Subtract the fractions. Then subtract the equivalent decimals. 
exercises. 
i ? ! 7.25 aa 8 44 450 
Try This: Provide an opportunity for the students to discuss the poy s 28 233 
example and to explain why they agree or disagree for Ex. “9g 0.9 ie ToT 
1. Examples such as this occur with decimals that do not 10 eee : 
terminate. The following is another similar example. MANION a Eero sInon ene yy eens le 
By 4 Zastiiee Le oath bets ; ; 
i 0.1666. . . cits alc pated) Petrik aaa E 0.a5 
é 0.8333 Ses : 0.344 0.0550 
6 eS Sees Divide the fractions. Then divide the equivalent decimals. 
Assessment 0.11 0.375 
Use >, <, or = to make true statements. 4)0.44 )0.750 
Lo? & les 2,.%xX3 @l< 
List in order from least to greatest. 
3. 4, 2, $9, 2 4. eh paces 
3,1,5,3,5 1a 1.a,3 
tT O29 bos Sees Pan ie ain) T 261 


Pages 242-243 
OBJECTIVE 


Use a calculator to express fractions as 
decimals; use a calculator to multiply 
whole numbers and fractions 


Fractions on a Calculator 


On a calculator, a decimal can be used 
in place of a fraction. Divide the numerator 
by the denominator to find the decimal. 


1B 2E. VWHA3e. 
The display will show Ig display will show 


2 28 | aC eee! 
ener eae i. whe bad bad Le ad bak fob Lf 


For a fraction, a calculator 
can show the exact 
equivalent decimal, or ... 


P 
For 5, press For = i , press 








. the calculator shows 
a decimal that is close to 
the equivalent decimal. 


Complete. 


3642. . For 2 press 2E)5E). 


The display will show The display will show 


2 1 
4 as — | ° : 
VATE: 


4h For 3, press 














ror 3, press 
The display will show 


ie 
5 TROY S, press 


The display will show _ 








13 | = @ [ 


sas! sear, So li 





3 as 








3 
Ele El. 


The display will show 


4 i¢ 
. For 3, press ; For 3, press 


The display will Ot 


7 SIA AAS & [ 
jl. fr a eon | a | 


‘ 7 * aq 
. For 76, press ‘i . For 22 press 


The display will show 








5 as 











The display will show _ 
2? as 





Be. 








. For 4, 


ov! 


press 
The display will show 
ae To 





2 as 








number. Discuss the steps of each example and compare 
the results showing the two ways 3 may be represented on a 
calculator. 

Ex. 1-9 involve the skill presented on page 242 and Ex. 
10-17 require the skills shown on page 243. You may wish 
to discuss both pages and then have the students complete 
all the exercises, or you may wish to discuss page 242, 


LESSON ACTIVITY 


Before Using the Pages 

@ Review that a fraction can be expressed as a decimal by 
dividing the numerator by the denominator. Write the 
fractions 4 and ¢ on the board and have the students 


express each as a decimal. Note the repeating decimal in 
the quotient for 9)4. 


Using the Pages 


® Direct the students to read the examples at the top of page 242. 
To show a fraction on a calculator, note that division is 
used to express the fraction as a decimal. Point out that 0.5 
is the exact equivalent decimal for 3, whereas 5.6666666 is 
close to the equivalent decimal for *s . Point out that, on a 
calculator, the repeating digits of the decimal are shown 
across the digit display. 

For the examples on page 243, begin by noting that 
2 x % and § X 2 can be expressed as 4. Then discuss the 
use of a calculator to multiply a fraction and a whole 
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assign Ex. 1-9, and then discuss page 243 and assign Ex. 


10-17. 


e The repeating decimals for exercises on these pages are 
expressed as eight-digit numbers because the calculator 
shows only eight digits. Ex. 2 and 7 will show only two 
digits, but Ex. 5 and 9 will show eight digits. After the 
students have completed Ex. 10-17, have them compare 
corresponding exercises, for example, Ex. 10 and 11. 





RELATED ACTIVITIES 


A calculator can display e If calculators are available, have the 
@ number in different ways. students use them to complete several 
exercises in this unit. The answers may 
be compared with those obtained with- 


The display The display out the use of a calculator. 
will show will show 


For 2 x = 
6 

















sa idle (hat had aid wl bh 

















ime 








On a calculator, 
diode sol Miiskastoadacnd 








On a calculator, HE 





What will the display show after each E] ? 
10. 3x fe 13 11. Ex 3.61) 


1 
3 
Use 3 1E)3 1 Use 1A 3 K] 3 .0.9999999 
(.0000000 ~if calculator rounds) 


2 2 
wens 2x3 


Use 3K) 2H138).a Use 2 FE] 3 &) 3 & .1.9999998 
(2.0000000 - if calculator rounds) 


~ 6xZ 15. 7x6 


Use 6] 7 E] 9 E] 4. 6666666 Use 7 E19] 6 FE] 46666662 
(4.6666667- if calculator rounds) (4.6666667 ~ if calculator rounds) 


.9x% 17. 45% 9 


Use 9 [x (El 12] e739 Use 1 &] 12 —] 9 &] .0.7499997 
0. 7500000 — if calculator rounds 
243 
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Page 244 
OBJECTIVE 


Restate word problems 


RELATED ACTIVITIES 


© Choose appropriate word problems 
from previous lessons and have stu- 
dents restate them in their own words. 
@ Students may write word problems 
similar to those on page 244 for other 
students to restate in their own words. 


LESSON ACTIVITY 


Using the Page 


¢ Ask a student to read the title and the first statement on page 










Restating a Problem in Your Own Words 


Sometimes stating a problem in your own words can help 
you understand the problem and how to solve it. 


| must write 9 out of 20 
as a fraction. Then | 
will write another 
fraction. For this 
fraction, | will add 

7, 2, and 6 to find the 
denominator. 7 is the 
numerator. Then | will 
compare these fractions. 







This year 9 of the 20 students 

who ‘performed at the music concert 
played the piano. Last year 7 
students played the piano, 2 
played the violin, and 6 played 
the trumpet. Is the fraction 
of students who played the 
piano this year greater or 
less than the fraction of 
students who played the 
piano last year? 























Write each of these problems in your own words. 
Then solve the problem. Answers will vary for writing the problems in 


their own words ‘ 


1. Pam, Paul, and Pat agreed to 2. Last year g Of the 32 students 
















sell 100 tickets together. in Sally’s class worked on 
After they had sold 5 of the music concert. Half of 
them, they each took the same them played an instrument. 
number of the remaining How many students in Sally’s 
tickets to sell. How many class played an instrument 
tickets did each take? 30 for the concert? |0 

3. Sam bought two jars of paint 4. Four students made the 
of the same size, one with background for the first 
purple paint and the other part of the concert. They 
with blue. He used : of the used 15 rolls of mural paper. 
purple paint and 2 of the Three other students used 
blue paint. He then poured 22 rolls of mural paper for 
the remainder of the blue the background for the last 
paint into the jar of purple 17 part of the concert. How 







paint. How full was the jar? 


PROBLEM 
SOLVING 


many rolls of mural paper 
did they have to take from 
the school stockroom? 5 


a 


ie} 














244. Ask another student to read the word problem. 
Discuss how the problem is restated. Some students may 
suggest other ways to restate the problem. Have the 
students solve the problem. Ask how restating the problem 


helped in finding the solution. 


e After the students have completed Ex. 1-4, they may read 
ways of restating each problem. Emphasize that there are 
different ways of restating a problem, but that each 
involves the same information. The reason for restating a 
problem is to help understand it and find a solution. 
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= 


== _— 


Checking Up 


Add. Show each sum in lowest terms. 


| 
ey FS on 
6. 


Nil] Wle Hilo 


14. 


1 
5 
8 
1 
10. | 
3 
4 


©0|( ol — (9 


3} 
w 
ade 
UY: 


Show each difference in lowest terms. 


We 


25. 
29. 


26. 
30. 


LS 
(eer iar ahi 


ai: 22. 745 - 245 45 


8_ 5 
9 6" 7 


35-22 


[8 


19. 32-2) 12 


23..23 ahs 
ney 
4a; 7~ 4) 14 


31. 53-13 


2h 


3] 


1a Be 


Multiply. Show each product in lowest terms. 


Somes 34. 


1 

2 
37...5.% 38. 
41. 5 42. 


45. 46. 


Find the reciprocals. 


49. 83 


Divide. 
54. -+4 
58. 1=5 
62. 


55: 
ah); 
63. 


Write 


66. + 0.5 67.2 


1 
2 4 
T2229 OGR—T inte 





mixed form with like 


Add fractions with unlike 


mixed form, regrouping 





in mixed form with like 
Subtract fractions with 


regrouping 


Oss 


Subtract fractions, regrouping 


Bhs 


| 


x —= 


res a 


ah sail 
% | pegie 


20 * 45 


3 Sora$50. 44 51. 13 


| 
gv? 
6+3 


8 
ms 
8 


68. 


O44 74. 


denominators, no regrouping 

denominators, no regrouping 
Add fractions and numbers in 
Subtract fractions and numbers 

denominators, no regrouping 


unlike denominators, no 


| 


3 


1 
g 


6 
| 


Skills 


Add fractions and numbers in 


14 
4i5%4 173 


35. 2 
39, 2x 

6 x 33 
47, ix 22 


Complete. 


BL AeEt 
OMe DE Ete 


Show each quotient in lowest terms. 


5O We aae 
3 
4 


a: 


re) 


6 
2 
60. 3= 
4 
64. ; 


a decimal with up to two places for each fraction. 


2 
30.9 69.204 


Z 08g 75.20.83 





Related 
Exercises Pages 


T 236-T 237 



















T 238-T 239 















T 240-T 241 
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T 242-T 243 






T 244-T 245 





2 Z 
. 22+52 
2 2 
. 42452 


70. 2 
76. = 


Page 245 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 


73 , 
unit 


loz 


RELATED ACTIVITIES 


e Adapt the game ‘‘Greatest Sum’’ 
described on page T379 for adding, 
subtracting, multiplying, or dividing 
fractions. Use a numeral card for each 
digit from 1 to 9 and the appropriate 
format from those shown below. Have 
the students write a digit for each @. 


Addition: the player with the greatest 
sum scores one point. 


Bose 


Subtraction: the player with the least 
difference scores one point. 


Multiplication: the player with the 
greatest product scores one point. 


exit, ix, Ox: 
Division: the player with the least 


quotient scores one point. 
| - 
27 @, @-; 


s”° » 


You may wish to adapt the game for 
numbers in mixed form. 












T 248-T 249 





Multiply fractions 

Multiply fractions and whole 
numbers 

Multiply fractions and numbers 
in mixed form 

Find reciprocals 

Divide fractions 

Express fractions as decimals 






T250-T251 








T 248-T 249 
T2353 

T 254-T 255 
T258-T 259 







Comments 


Students having difficulty with this unit may require more 
experience with models. Also, it may be necessary to provide 
more practice with the prerequisite skills identified for the 
lessons. Some errors may be a result of confusing two 
operations, for example, multiplication and addition. 

Encourage the students to check subtraction exercises by 
using addition and to check division exercises by using 
multiplication. 
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Unit 12 Overview these are interpreted as comparing the number 3 with the number 
4 and they are read ‘‘three to four’’. The numerator of 3 and the} 
first named number of 3:4 indicate that the 3 is being compared 
to the 4, not vice versa. In diagram A, there are 6 shapes — 2} 
Squares, | triangle, and 3 circles. The ratio of the number of 

Squares to the number of shapes is 2 to 6 (2:6, %). The ratio of 









Ratio the number of squares to the number of circles is 2 to 3 (2:3, 3).| 
The first lesson of this unit introduces the term ratio to refer to The ratio of the number of circles to the number of triangles is 3 | 

a comparison of two numbers and shows how to represent a ratio to 1 (3:1, 7). Thus, a ratio may be used to compare the numbers | 

by using a colon between the numerals and by writing them in of items in a set. Part of the set may be compared with the whole 


the form of a fraction. Multiplication and division are used to set, or part of the set may be compared with another part of the | 
find equivalent ratios and the missing term ina pair of equivalent set 


Tatios in the same manner as for equivalent fractions. Cross A 
products are also used to find missing terms and to establish | | am van ee S C) 
whether pairs of ratios are equivalent. The concepts of a ratio are 


then applied to situations where constant rates apply. Finding 
unit rates then leads to finding unit prices and students are given 
experiences in determining which of two items is the better buy. 
The Problem Solving lesson introduces the role that chance plays 
in determining results and thereby provides an informal 
introduction to the topic of probability. Two other Problem 
Solving features challenge the students’ abilities to think clearly. 
One Keeping Sharp feature provides exercises to maintain skills 
in working with decimals, which are needed in the next unit. 
These skills are also assessed in the Checking Skills exercises on 
page 261. 


Ratios may be expressed in equivalent forms using the same | 
methods as for finding equivalent fractions. Refer to the 
Overview for Unit 10, paying particular attention to the parts 
dealing with equivalent fractions. A review of the lessons on 
pages 200-205 is also suggested. Tables of equivalent ratios | 
may be made by using counting sequences, and by using 
multiplication and division. For example, in a package of 
cookies, there are 7 vanilla cookies and 5 chocolate cookies. The 
ratio of the number of vanilla cookies to the number of chocolate 
cookies (7 to 5, 7:5, 2) may be extended in a ratio table by 
counting by sevens and by fives, or by multiplying 7 and 5 by 
Prerequisite Skills the same factor. For example, the numbers for four packages 
may be found by counting or adding 4 sevens and 4 fives, or by 
multiplying 4 and 7 and 4 and 5. The ratios 7:5, 14:10, 21:15, 
and so on, all represent the same ratio which is 7:5 in its 
Unit Outcomes simplest form. Since these ratios are equivalent, they may be 
© interpret a ratio written in pairs with the symbol = between them. 


21 


® write fractions 
© find a common factor of two numbers 




















® write a ratio using words, using the symbol :, and using 
fraction notation 








® use multiplication or division to find equivalent ratios 
® write ratios in simplest form 7:5 = 14:10 1410 =21e15 1) = 21a 
® write ratio tables f= t6 = 34 Heat 
© use multiplication or division to find the missing term in two 
equivalent ratios Multiplication and division may also be used to find missing ~ 
® use cross products to find the missing term in two equivalent terms in equivalent ratios. In the example shown, division 
ratios indicates that the factor 4 (20-+-5)-is-to~be 
© use division to find unit rates multiplied by 3 to find the missing term 12 z= 
© choose a rate to describe a situation (3 x 4). These two operations are also 
© find a unit price to the nearest cent involved in the method using cross products. In the same 
© compare unit prices example, multiplication is used to find the product 60 (3 x 20) 
® solve word problems involving ratios and rates and division is used to find the missing term 12 (60 + 5). 
© consider the chances of various possibilities There is little difference between the concepts of ratio and 
rate. The term ratio may be applied to comparison of abstract 
Background numbers, whereas the term rate is usually used to relate or to 
Numbers may be compared in a variety of ways. The compare unlike quantities. Such expressions as words per 
difference of two numbers can be found by subtracting one from minute, cost per kilometre, cans in each carton, and kilometres 
the other and determining which number is greater (less) than the per hour are typical of rates in everyday life. Rates are usually 
other and by how much. Certain numbers may be compared in expressed on a many-to-one basis, such as 80¢ for one dozen, 
terms of multiplication, if one is a multiple of the other. For although the unit may be more than one, as in 79¢ for 2 
instance, 42 and 6 may be compared by stating that 42 is 7 times oranges, or 15 letters every 3 weeks. A unit rate, that is, the rate 


6 (7 X 6 = 42). An inverse form of comparison of these two or price for one, can be established by division. It is often 
numbers involves a fraction, such as 6 is one-seventh of 42, or 4 advisable to use data from larger samplings to establish unit 


of 42 is 6. Two numbers may also be compared in a ratio which rates. For example, if a factory produces 216 finished items in 
uses them in one expression. Two forms of notation are six hours, an average rate of 36 items per hour is found by 
commonly used to write a ratio; one separates the numerals by a dividing 216 by 6, whereas an actual production of that number 
colon, as in 3:4, and the other uses the fractional form 3. Both of may not have been achieved in any one hour. 
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Merchandising products is a complex operation. To suit the 
needs and desires of different customers, the same products are 
often packaged in different sizes, and competitive products are 
Sometimes packaged differently to attract buyers. Customers 
must then determine which is the better buy, that is, the more 
economical. There are two ways of comparing prices: the cost 
for one item or for one unit of measurement may be found (69¢ 
per can), or the quantity of material that can be bought for one 
unit of money may be calculated (4.3 mL/1¢). Unit pricing is 
usually calculated by finding the cost of one item or one unit of 
it. Many large supermarkets now display unit prices of items, 
but there are many smaller stores which do not. A careful 
shopper uses estimation and mental calculations in such 
circumstances. For example, if two kinds of comparable vitamin 
pills are available for $2.50 for 100 or $3.60 for 150, each pill of 
the second kind is cheaper (2.4¢ versus 2.5¢). Unit pricing is an 
important application of mathematics in modern life and 
business. 

Another important mathematical element in everyday life is 
that of probability. The outcome of an election or of a sporting 
event, or the likelihood of having a fire in one’s home or an 
accident on a holiday are not merely matters of chance. Different 
factors affect each type of situation. Sometimes they are 
relatively simple, such as in flipping a coin or in tossing a die. 
With a coin the chance of ‘‘heads’’ showing is 1 out of 2, and 
the chance of any one number turning up on a die is | out of 6. 
The Problem Solving lesson in this unit provides a simple 
introduction to the topic of probability. Probability — defined as 
the study of phenomena in which chance plays a part — became 
a branch of mathematics in the seventeenth century when Blaise 
Pascal, one of the foremost mathematicians in France, became 
interested in helping one of his friends who was a gambler. 


Teaching Strategies 


Since the first lesson on ratio shows a ‘‘standard’’ bicycle, it 
would be advisable to bring one into the classroom. By turning 
the bicycle upside down, it is easy to count the turns which the 
pedals and the rear wheel make. It may be necessary to restrain 
the wheel slightly, otherwise the coasting mechanism may add 
some unwanted revolutions. A mark or a tab of paper on the 
wheel should help one student to count the times the wheel 
turns, while another student counts the turns of the pedals. The 
results should be tabulated for different numbers of turns of the 
pedals. Then the students should count the teeth on the two gears 
and note whether there is any apparent relationship between the 
sets of numbers. 


| Number of turns of pedals |_9 | 18 | 27 
Number of turns of wheel 60 | 80 |100 | 


Number of teeth on back gear 
Number of teeth on pedal gear 


With the teacher’s guidance for Ex. 1 of the Try This feature, 
the students will probably arrive at several generalizations, such 
as, if there are fewer teeth on the back gear, it makes the wheel 
turn more times and you go faster, or the difference of the 
numbers of teeth on the gears affects the speed — as the number 
of teeth decreases on the back gear you go faster and if you 
switch to more teeth on the pedal gear you go even faster. 

The students should be watched as they write ratios lest they 
reverse the terms. For example, in the following diagram, there 
are two ratios comparing the number of triangles and the number 


of squares, 1 to 2, and 2 to 1, depending on which is named first. 
The ratio of the number of squares to the number of triangles is | 
to 2 (1:2, 4) and the ratio of the number of triangles to the 
number of squares is 2 to 1 (2:1, 7). The first number in the ratio 
corresponds to the first item named in the comparison. 
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Equivalent ratios may be found by multiplying both terms of a 
given ratio by any number or by dividing them by a common 
factor. These two operations are also used to find missing terms 
in pairs of equivalent ratios. Speed and accuracy in these 
processes depend on complete mastery of the basic facts. Many 
of the exercises on pages 248-255 can be completed at a glance 
by merely using basic facts. In this connection, knowing 
multiples of numbers is helpful in recognizing which factors 
may be used to perform the necessary operations. For example, 
in 3% = § an examination of the 2 and the 18 suggests that the 
factor 9 should be used, and knowledge of the basic fact 
27 + 9 = 3 produces the missing term. 

Expressing ratios in lowest terms utilizes common factors of 
two numbers. Using multiples of numbers is usually much faster 
for finding the greatest common factor than actually factoring 
the two numbers. At the mere mention of a single number, 
students should be able to recall possible factors. The number 
12, for example, should immediately bring to mind 2, 6, 3, 4; 
and the number 32 should suggest 4 and 8. Students may, 
therefore, benefit from saying or writing multiples of each 
number from 2 to 9 to become even more aware of their factors. 
For example, if the multiples of 6 are well known, it would not 
take long to choose it as the factor required to express 45 as ?. 
Oral drill in naming two numbers at a time may also provide 
valuable practice in naming their greatest common factor; for 
example, 28 and 35 (7), 16 and 36 (4), 15 and 44 (1), and 30 and 
18 (6). 

The circle graph on page 255 involves ratios with money. 
Most students should be able to use decimal notation for 
showing cents in relation to a dollar, such as °° , but some 
students may be able to complete the exercise more easily in 
terms of cents, with one dollar expressed as 100 cents (700). If 
any students use the latter approach, they should be directed to 
repeat the exercise with decimal notation for the amounts of 
money. 

Ex. 5 on page 259 may challenge some of the more capable 
students to roll three dice at a time and record the results. They 
may also wish to read about Blaise Pascal and his work with 
probability. 


Materials 


transparent colored markers and an overhead projector; colored 
blocks 

two similar triangles as described in Before Using the Pages on 
page T 272 

centimetre ruler for each student 

a die with three sides marked to show 3, two sides marked to 
show 2, and one side marked to show 1 


Vocabulary 

ratio ratio table unit rate 
equivalent ratios circle graph unit price 
simplest form rate vending machine 
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Pages 246-247 * 
LESSON OUTCOME 


Interpret a ratio; write a ratio using 
words, using the symbol : , and using 
fraction notation 


12 RATIO 
Writing Ratios 


For every two turns 
of the pedals on this bicycle, 
the rear wheel turns five times. 





Materials 
transparent colored markers and an 


overhead projector (optional); colored 
blocks 


Vocabulary 
ratio 


Prerequisite Skills 


, : The ratio of turns of the pedals 
Write fractions P 


to turns of the rear wheel is 


i A ratio iss ine, 
2ato 5 ? the comparison of 

' two like quantities. @ 
Checking Prerequisite Skills beh. tehsil Moment 
Write a fraction to show how much is A ratio can be A ratio can be 2 


shaded. shown with a colon. shown as a fraction. 5 





Working Together 


What is being compared? 


1a | tags 


blue thread to yellow thread to 
ellow thread all the thread 
oe each ratio in three different ways. 


3 : 
2. 3 84S 


4.5 out of 9 


green thread to 
all the thread 


green thread to 
blue thread 





Write the fraction 


4. with numerator 2 


; a 5. walnuts to pecans Stoa, 5:a, 2 
and denominator 5. 5 


3 6. pecans to walnuts Ato5, a:5, 5 


7. wainuts to all the nuts 5to7, 5:7, 2 8. pecans to all the nuts Qto7, 2:7, 5 


5. with numerator 11 || 
and denominator 6. © 246 





LESSON ACTIVITY 


saying, ““There are 11 red markers to 10 blue markers; 10 
of the 21 markers are blue.’’ 
Before Using the Pages 


e Use transparent markers with an overhead projector, or use Sein UO Ghee: 


colored blocks at the front of the room. Display 12 red 
markers and 12 blue markers. Say that there are 12 red 


e Direct the students’ attention to the photograph of the bicycle 
on page 246. Discuss that it is a “‘standard’’ bicycle and ask 


markers to 12 blue markers, and that there are 24 markers 
in all. Write this information in a chart as indicated below. 
Remove | red marker and ask a student to describe what is 
shown. Record the information. Ask each of two students 
to remove a marker of their own color preference. Show the 
results in the chart. Repeat the procedure. 


Red markers to blue markers! Total number of markers 


24 
be, 
a 






Ask students to interpret different entries in the chart. 
For example, a student might describe the third entry by 
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how a standard bicycle differs from a five-speed or a 
ten-speed bicycle. Ask a student to read the title of the 
lesson and the statement below it. Introduce the term ratio 
and note that a ratio involves a comparison. Have students 
explain the three ways of showing a ratio — using the word 


to’’, using a colon, and using fraction notation. Empha- 
size that each form of the given ratio is read ‘‘two to five’’. 


Working Together: Before assigning Ex. 1-4, ask students to 


describe what is shown in the photograph. They may say, 
for example, that there are 9 spools of thread in all, of 
which 5 are green, 3 are yellow, and 1 is blue. These 
exercises demonstrate that a ratio can compare part of a 
group to the whole group (Ex. 2 and 4), or it can compare 2 
distinct groups (Ex. 1 and 3). 





Exercises 


What is being compared? 


PO TOut Of ta 2. 6:4 sis 


Write each ratio in three different ways.  allthe bows 


5. gold bows to blue bows6toa, é:a, 2, 6. blue bows to gold bows 2to6, 3:6 
7. pink bows to all the bows 4tola,4: la, 48. pink bows to gold bows “to6, 4:6, 


Write ratios for each of these in two other ways. 


9. 2 of every 9 bicycles 
needed their brakes fixed. 2:9, 


11. The ratio of red bicycles 
to green bicycles was Z..1t03, 7:3 


On a ten-speed bicycle, there are two gear wheels 
at the oo ae and five gear wheels on the back axle. 


20 teeth. 


1. For the gear in the picture, for every 20 turns of 


the pedals, the rear wheel turns 40 times. Explain. Answers will vary 


The other back gear wheels have 28, 24, 17, and 14 


teeth. The other front gear wheel has 52 teeth. 
8:40, 24:40 


2. Write the ratio of pedal turns to rear) 7:40, 14:40 
wheel turns for the other nine gears. A8:52,, A4:5a 


20:58, 175a, 45a 


Ex. 5 and 6 emphasize the importance of the order of the 
numbers named in a ratio. 


Exercises: Remind the students to pay particular attention to the 
order of the numbers named in a ratio. You may wish to 
discuss which ratios compare two distinct groups and which 
compare part of a group to the whole group. 


Problem Solving: Discuss the photograph and have the students 
share their knowledge of ten-speed bicycles. Pay particular 
attention to the gear wheels and the number of teeth on each 
gear wheel. Discuss their answers for Ex. 1. To help the 
students with Ex. 2, draw diagrams similar to the following 
on the board. 


2 Pie 
aa as ge 
no iain 


Ask students to use statements similar to the one in Ex. | to 
explain the ratios for Ex. 2. 


4. 4to 2 
gold bows to all the bows gold bows to pink bows blue bows to pink bows to 
blue bows 


10. 31 of every 100 bicycles sold 
9 were ten-speed bicycles. 3|'!00 


12. The ratio of new bicycles 
to used bicycles was 4:7. 4to/, a 


PROBLEM 
SOLVING 





RELATED ACTIVITIES 


e If a ten-speed bicycle is available, it 
can be used to demonstrate the ratios 
‘for the Problem Solving feature. A 
three-speed bicycle and a five-speed 
bicycle can be used to find and 
demonstrate similar ratios. 

e Students can work in pairs so that 
one student names a ratio. The other 
student uses markers to illustrate the 
ratio and then explains it. For exam- 


ple, the ratio 4 sto. > can be 
g represented by 4 blue markers and 5 
% yellow markers and explained using 


the words ‘‘the number of blue mark- 
ers to the number of yellow mark- 
ers’’. It can also be represented by 4 
blue markers and | yellow marker and 
explained using the words ‘‘the 
number of blue markers to the number 
of markers in all’’. To vary the 
activity, one student can display the 
markers and state what is being com- 
pared; the other student can state the 
ratio. 

e Have students work in groups of 
three to prepare a list of ratios that 
compare items such as the following. 
the number of chairs to the number of 
desks (32:32) 

the number of textbooks to the number 
of students (160:32) 

the number of batteries to the number 
of flashlights (2: 1) 


3i 
100 


Assessment 


What is being compared? 


Led, A Keo s 2 Gnaeaea 


1. 2 out of 6 ec 3. 3 


Write each ratio in three different ways. 


4. circles to triangles 5. squares to all the shapes 


6. triangles to squares 7. circles to all the shapes 


triangles to all the shapes 
circles to squares 
squares to triangles 


Sito.ds Bs. 


F WL- 


Toes Tite 
Atol, a:l, 


ao | OF 


3tob, 3:6, 
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Pages 248-249 
LESSON OUTCOME 


Use multiplication or division to find 
equivalent ratios; write ratios in 
simplest form; write ratio tables 






Materials 

transparent colored markers and an 
overhead projector (optional); colored 
blocks 


Vocabulary 
equivalent ratios, simplest form, ratio 
table, vending machine 


Prerequisite Skills 

Write a ratio using words, using the 
symbol: , and using fraction nota- 
tion; find a common factor of two 
numbers 

oe, 
Checking Prerequisite Skills Me i 
Write each ratio in two other ways. 


1. 3 out of 73:7,22. #ato6, 2:6 
3. 4:14 tol, + 4. 5 to 85:8, 3 


Write a common factor for the num- 
bers in each pair. 


5.9,153 6. 6, 12 2,3,or6 
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LESSON ACTIVITY 


Before Using the Pages 


¢ Use transparent colored markers with an overhead projector, 
or use colored blocks at the front of the room. Explain that 
you would like a student to place one blue marker on the 
overhead projector for every two red markers you display. 
Display 2 red markers, then 2 more red markers, and so on. 
For each new group of markers, ask for the ratio of the 
number of blue markers to the number of red markers. 
Also, ask if there is always 1 blue marker for every 2 red 
markers. Write the ratios on the board and ask how each 
suggests the rule **1 blue marker for every 2 red markers’. 





M2 area 
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Finding Equivalent Ratios 


For this vending machine, past sales have shown 
that the ratio of the amount of white milk sold 
to the amount of chocolate milk sold is 3 to 2. 


and | are equivalent ratios. a ratio by the same number ? 


3 out of every 6 of the cartons that fi!l the machine 
contain white milk. The ratio of the number of cartons 
of white milk to the total number of cartons is 3 to 6. 


* a ratio by the same number | are whole numbers and they have 
gives an equivalent ratio. ¥° no common factor greater than 1, 

















ulti plyi ng 


both numbers in : 






Segives an equivalent ratio. .! 












and 4 are equivalent ratios. 







Nol Cri Ga 


is the simplest form for 2. 


0 





When the two numbers in a ratio 






the ratio is in simplest form. 






@ While the projector light is off, place 9 red markers and 3 blue 
markers on the overhead projector in any pattern. Turn on 
the projector light and ask for the ratio of the number of 
blue markers to the number of red markers (3:9). Ask if the 
rule for this display is the same as for the previous activity. 
Ask how to find the rule. Students may suggest rearranging 
the markers to show that there is 1 blue marker for every 3 
red markers. 


Using the Pages 


¢ Ask what is shown in the photograph and elicit the term 
‘‘vending machine’’. Note that there are six columns in the 
vending machine holding chocolate milk, white milk, and 
orange drink. Ask students to suggest why the machine 
holds more white milk than other drinks. Then ask a student 
to read the title of the lesson and the statement below it. 
Relate *‘3 to 2’’ to the fact that the vending machine shows 
cartons of white milk in three of the columns and cartons of 
chocolate milk in two. The photograph also shows 3 
cartons of white milk for every 2 cartons of chocolate milk. 
Discuss the use of multiplication to find the equivalent 





RELATED ACTIVITIES 


Working Together e Have the students work with attri- 
Te ee bute blocks for ratio activities = 
poet inoach aueriy Aan described in ‘‘Attribute Challenges 
wi). find equivalent ratios. on page T 381. | 

6 Bias i & 4 e Have students work with balance 
Pa ad ° a4 scales and such objects as sticks of 
new chalk, erasers, keys, washers, 
Complete. Divie merhonumbere nails, scissors, corks, pennies, and so 


POR Laer ne in each ratio by 3 to on. Have them place, for example, 


a nb 30 @ ¢ find equivalent ratios. nails on one side of the scales and 
re a 6. a5 Sp ee g, 18 washers on the other side, to balance 
a AS 557 the two sides. Then have them write 


the corresponding ratio tables. 


mails [3 [6] 9 [2 [05] 
Fvastere | Tolls bah 


Exercises The activity may be adapted for 
finding the mass of one object and 
writing the ratio table to determine the 


Complete. 





1, = ae 
) s 


See . 12:4 48:16 


5. 


Find three ratios Other equivalent Give each of these ratios 
equivalent to each.ratios are possible. in simplest form. 


10. 8:1045,1a:15,16:2011. 9:123:4 12. 25:100 4 











Write three ratios equivalent to each. Other equivalent ratios are possible 
12,2 eG DMO:te See a 2D bob eS OO, met all 8 






Sarge. | Rites eo . 377974 & 1039073040 mass of several identical objects. 
15:6, 20:8 CTE bs ela ines Map eh 
Divide the numbers in each ratio by a # Ring the ratios you get = lpennies {1 [2 [3 | 4 |f 
common factor to get an equivalent ratio. “that are in simplest form.’ [mass in grams} | | | {3 
7.4 8. 16:6(:3) 9. 00 310. 3:12G) 11. 2 12, % 7.2 
; e Ask students to read some of the 

Write each in simplest form. — {7 completed exercises aloud to empha- i 
13. 22 : 1414227) 15, ee 116, 27:219:7. 17, 2S 18. 50:100 1:2 size that the fraction 4, for instance, is ] 
read ‘‘one to five’’ when it represents a 
Complete this ratio table for the vending machine. ratio. } 
a ae ie yg Be @ The students may be interested in 











19.| Cartons of white milk se oe Spe ee Sa ge : Pe aie .- ae ne, 
Cartons of chocolate milk 2, Gee ie 2 Oe Nain ats Sey a) eas ~ ae : 

milk, chocolate milk, or orange drink. 

The results may be compared as ratios 


20. the number of cartons of each kind of drink in simplest form. 
with the total number of cartons. Tables are shown on page 13/2 











For the vending machine, make ratio tables comparing 





ratios $, $, and 72 . Emphasize that each term of the ratio 3 is Exercises: Before the students begin, discuss the term ratio | 
multiplied by the same number to give the terms of an table for Ex. 19. Ask how many ratio tables are required for | 
equivalent ratio. Point out that each of these equivalent Exe), 


ratios shows the ratio of the number of cartons of white 
milk to the number of cartons of chocolate milk; that is, it __ Other equivalent ratios, are. possible. I 
compares one group with another group. Write three ratios equivalent to each. 
Have students read and help to explain the second 1. 4 we ) a 2; 6.5 la, 13315, alle 
example, noting the use of division. Point out that the ratio a2 : ; 
3:6 compares part of a group to the whole group. Introduce Divide the numbers in each ratio by a common factor to get an 


the term simplest form and have students express its ae PAG? | 
meaning in their own words. Develop that equivalent ratios Sete a ii 4. 6:10 3:5 | 
can be found in the same way that equivalent fractions are 
found, that is, by either multiplying or dividing each term 


by the same number. 


Assessment 


Write each in simplest form. 
5.23 = 6) 12:9 4:3 


Complete the ratio table. 


Working Together: Ex. 1-8 guide the students by providing 
the multiplier or the divisor for each term of the ratio. Lead 7. 
the students to realize that many answers are possible for 
Ex. 9 and 10. For Ex. 11, dividing by 3, the only factor 
common to 9 and 12, results in the simplest form; for Ex. 

12, the students may divide by 5 twice or by 25 once. 
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Pages 250-251 
LESSON OUTCOME 


Use multiplication or division to find 
the missing term in two equivalent 
ratios 






Finding the Missing Term 


Geometric figures that have the same shape 
are similar. For similar figures, the ratios 
of the lengths of matching sides are equivalent. 








Materials 
two similar triangles as described in 


Before Using the Pages, centimetre 
ruler 


eB m3 





Prerequisite Skills 
Use multiplication or division to find 
equivalent ratios 





The two triangles shown in the picture are similar. 











The ratio of the length of the The ratio of the height 
: wee s pole’s shadow to the Jength of of the pole to the height 
Checking Prerequisite ekills the person's shadow is 24 of the person is ™ 
Write three ratios equivalent to each. = o : = 





The ratios 






Tao, 2. 3 





length of pole’s shadow ; height of pole 


Divide the numbers in each ratio by a 
common factor to find an equivalent 
ratio. 


ie We i 305! 
3. i 97g 4. 15:3 531 





length of person's shadow height of person 





are equivalent. 















To find the real 
height of the pole, 


te | 24. 
write 6 5) : 


Here is an example of finding 
the missing term by multiplication, 






Other equivalent ratios are possible. 







pS RL Ro — 










ee hover ie! as 3 la “ 16 To find the missing term. 
\5:2) 6 9 lA think 6 2 
20:23 oe 
The real height of the pole is 8 m. 
t 
250 
LESSON ACTIVITY side of the larger triangle (A). Ask the students to write the | 
ratio in lowest terms (B). Repeat this for the other pairs of : 
Before Using the Pages matching sides (C). Students can discover that the ratios for _| 
¢ Cut two similar triangles from different colors of construction matching sides are equivalent. 
paper, for example, a triangle having sides 10 cm, 14 cm, B C { 
and 20 cm long, and a triangle having sides 15 cm, 21 cm, SiN ese HOS nO ee) ~‘ (oe eee | 
and 30 cm long. Ask whether the triangles are the same 30 = 3 tS = 3 ft - 3 
size and whether they have the same shape. To help show ~30 + 107 Ds noc See aes 
that they have the ane shape, paste the smaller triangle on Ask what name describes figures that have the same shape 
top of the larger triangle (A). 


but not necessarily the same size. 
Using the Pages 


© Students used multiplication and division in the lessons on 
pages 200 and 201 and pages 202 and 203 to find the 
missing term in two equivalent fractions. In this lesson, the 
Same procedure is used to find the missing term in two 
equivalent ratios. 








Have students identify one pair of matching sides, — Read the statements at the top of page 250. Recall that 
measure their lengths, and write the ratio comparing the similar figures have the same shape but not necessarily the 
length of the side of the smaller triangle to the length of the same size. Have the students identify pairs of matching 
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RELATED ACTIVITIES 


e Students may use equivalent ratios 
and the scale of a map to find the 
actual distance between two places. 
Have them use a centimetre ruler to 
measure the distance on the map 
between two cities, for example, 
27cm. The scale of the map, for 
example, 1cm to 45 km, may be 
written as the ratio zs. The actual 
distance in kilometres is the missing 
term in the following pair of equivalent 


Working Together 


Complete each of these. 























Exercises ratios. 
cS ND ee 0 
Find the value for Ml that makes the ratios equivalent. 3 > op 
=e 14 2 eae 1S 6 e Adapt the third activity on page 
os : 2 
ap T 221 for ratios. 
= 1120 27 30 
= \00 6. 73 = 7.9 =m 45 
_all 54 
8 eee We 2 
ills — 60 
#10 ; = |00 
The figures in each pair are similar. 
Find the value of ™ for each figure. 
17. 1a - 
sides for the two triangles shown. Lead the students Assessment 
through the examples that develop the “a equivalent Find the value for m that makes the ratios equivalent. 
ratios. Ask students to explain the use of division to find the en a 5d eng 3, 20-8 
missing term for % = 3%. Then have students help to ae auliiiiges Bins ” Actors 
: ee ; 5 ra 5 36 — 6 “6? =o 2128 
explain the use of multiplication to find the missing term in ae ahs 5 5. 25 =To0 6. 7 = ™U 
Bye 
2 eae oT Ta 


Working Together: Ex. 1-3 and Ex. 5-7 assist the students by 
indicating all or some of the steps. Emphasize that both 
terms of a ratio must be either multiplied or divided by the 
same number to find an equivalent ratio. 


Exercises: Ex. 17-20 involve the concept that for similar 
figures the ratios of the lengths of matching sides are 
equivalent. The students are required to identify matching 
sides, to write equivalent ratios with a missing term, and 
then find the missing term. 

An oral explanation for several completed exercises 
would be beneficial. For example, for Ex. 4, ask whether 
multiplication or division was used to find the missing term 
and ask what number was used as the multiplier or the 
divisor. 
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Pages 252-253 


LESSON OUTCOME Finding the Missing Term Using Cross Products 


Use cross products to find the missing The contest rules say that there will be 


term in two equivalent ratios; solve 
related word problems 


3 winning entries for every 8 entries. 


There were 5832 entries. 
How many winning entries will there be? 


é cae , ; 3 
The ratio of winning entries to total entries will be 8 


To find how many of the 5832 
entries will be winners, write = 


._m 
5832 


and use cross products. 


G<m) — e«m 


Sa 


Ce ec 


8 x MM = 3 x 5832 
8 x Mi = 17 496 


The number of winning entries will be 2187. 
4 


262 


LESSON ACTIVITY 


Before Using the Pages 


© Assign two exercises to review the work of the previous 
lesson. Ask two students to show their work on the board 
and explain the procedure. Ensure that the fractions are 
read as ratios, for example, ‘‘two to twenty-five”’ 


ia odie 728 + IN 
25 = 0 34 7A 
5) oc 4 “24 + 9-4 


Write the following exercise on the board. 


te) a ~~ 
43 a 


15 
Na) 5 ak De 


Ask why the procedure of dividing each term of 32 by a 
common factor is not suitable for this pair of sian 
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ratios. Ask the students to suggest another procedure. If 
necessary, remind them of the use of cross products in 
finding equivalent fractions. Have them use cross products 
for this example and also to check the exercises completed 
earlier. 

Write two non-equivalent ratios on the board. Have 
students find the cross products to emphasize that they are 
not equal for such ratios. 


i= 
4x3=12 
7x2= 14 


wlibo 


Using the Pages 


© The illustration can motivate a discussion about contests the 


students may have seen advertised, for example, on cereal 
boxes. Direct the discussion towards the word problem for 
the worked example. Have students explain the steps 
shown. Ask them to multiply 8 and 2187 to verify that the 
product is 17 496. Draw attention to the concluding 
statement. 








Working Together 


Write a sentence showing 
equal cross products. 


Example: For 2 om 
M=5 x 28. 


MeV, m= As 
$232 4x = 3x32 
8 


write 7 x 


il. 


= |OxM=8~\00 


2. j0= 700 


Exercises 


Find the missing term. 


Example: 
For 6 x M@ = 5 x 18 or 90, 
you can divide 90 by 6 
to,find a value for @. 
3. 5 =7 «20 


9 _ = 39 
4. G26 


Use cross products to find the missing term. 


a7 6 2 35 
1. Fa =a B= 


6 26_ a 39 45 _ 60 


24_ mw 3a 


5apJ6 
11. 15 gf (2 12. SN a 13. 


Solve. 


16. There were 5832 entries in the 
contest. If there had been 
168 more, how many winning 


entries would there have been? A&5O 


. 5 of every 9 entries 
were from women. How 
many of the 5832 entries 
were from women? 3A40 


Add, subtract, multiply, or divide. 


. 97+0.825 105A5 2.29x54 
. 69.56=4 17.39 5. 6.09+16 AAa.09 
. 11.4-9.47 1.93 SYA 7038 
. 5.582 + 5.93 |I.51A 11. 45.5 = 28 
. 0.07 x 0.19 0.0133 14. 1.96 =7 


5 15 
40 +o» \|00 


26_ oe 7 127.121 
8 36 “30 = = 25 


9 _ 30 66_ m 
12. +m 40 14. 60 100 


6am 110 3. 


24° «36 7. 75. # \0O 8. 


0.a8 


a 39 


1 2s 
Ie oq 


a lio 


17. How many more entries 
were needed for there 
to have been 2400 
winning entries? 268 


“19. 7 of every 12 entries 


came from Ontario. How 
many entries came from 
outside Ontario? A430 


5.66 . 6.575 -3.8 a./75 


. 107.8 +35 3.08 
1.786 a | eo es 


1.625 12. 2.06 x 3.86 
79516 


RELATED ACTIVITIES 


e Encourage the students to notice and 
report ratios indicated in contest rules. 
For example, the rules may state that 
there will be one prize for every 6 
entries. For such contests, have the 
students write and solve word prob- 
lems similar to those on page 253. 

e Prepare a work sheet for which 
students must use cross products to 
match equivalent ratios. 


i 
i 


=| 


0 
6 
4 
5 


i 


| 
f=} 





e By questioning the students, you 
may lead them to discover other ways 
of finding the missing term for exer- 
eises on Pave 2o5-5 Inv Ex.) 1?" for 
example, 7's may be replaced by the 
equivalent ratio #7. Then, because 6 is 
equal to 2 x 3, the missing term for = 
may be found by multiplying 7 by 3. 


Pyics Pag 
= 6 


jes 
II 


iro - 


a 
a] 

B|> 
. 


a 


Students may be interested in trying 
this procedure for some of the exer- 
cises that have been completed by 
using cross products. 


. 10—3.05 6.95 16. 1.49+05717 2.0617 





Working Together: The example above Ex. | and 2 shows how 


cross products are written for equivalent ratios. The 
example above Ex. 3 shows how to find the missing term 
after writing the cross products. For Ex. 4, the students are 
required to write the cross products and to find the missing 
term. 


Exercises: To emphasize that cross products are needed, ask 


why the missing term for these exercises cannot be found 
by either multiplying or dividing each term of a ratio by a 
common factor. 

The information in the word problems of Ex. 16-19 
relate to the worked example on page 252. To help students 
write ratios for Ex. 16 and 17 in the correct order, write the 
following on the board. 


winning entries 3 
total entries —~ g 





Note that there are different ways to solve Ex. 16, 17, and 
19, and students who suggest alternative methods should 
show and explain them on the board. More capable students 


should be encouraged to find two ways to solve the same 
problem. For Ex. 19, for example, students may use the 
ratio 75 to find the number of entries from Ontario, and then 
subtract this number from 5832. Alternatively, they may 
use the ratio 7 and find the number of entries from outside 
Ontario directly. 


Keeping Sharp: These exercises help to maintain skills in 
addition, subtraction, multiplication, and division with 
decimals. They also help to prepare the students for 
Checking Skills on page 261. Note that Ex. 39-61 on page 
255 will involve multiplying and dividing decimals. 


Assessment 
Use cross products to find the missing term. 

uy 
Lt =a 2. 48 = 35 3.8 =u 
4,12 = 25 56-88 6. = =® 
oa #20 ae) 12 ed 13 
Solve. 


7. Prizes were given to 4 out of every 16 entries for the contest. 
386 entries received prizes. How many entries were there? 


T275 


Pages 254-255 
OBJECTIVE 


Demonstrate competence in writing 
ratios, finding equivalent ratios, ex- 
pressing a ratio in simplest form, and 
finding the missing term in two equiva- 
lent ratios; solve related word prob- 
lems 






Practice 







Give a ratio for 
The ratios can be written in other ways. 
71:3 1. volleyballs to basketballs. 


3:7 2. basketballs to volleyballs. | 
3:)0 3. basketballs to all the balls. ; 
7:10 4. volleyballs to all the balls 




















Write each of these ratios 
in simplest form. 


Write five ratios that are 
equivalent to each of these. 


15 ; 3 ; : 75 3 
5. 55 6. 6:4 7. = 8. 8:12 2:3 9. 700 4 





Materials 
centimetre ruler for each student 





10. 24:8 3:| 






There are 9 positions on a baseball field. 






Vocabulary 


circle graph 3 are outfield positions. 








6 are infield positions. 





Write a ratio for The ratios can be 
each of these. written inother ways. 






11. outfield positions 

to infield positions 3:6 
12. infield positions 

to outfield positions 6:3 


13. outfield positions 
to all the positions 3:9 


14. infield positions 
to all the positions 6:9 
Oo Noes 
Other equivalent 5. E>» =) ae 
Pale are 5 10 15 aod 30 
possible. 






















caicher 





6. 3:2, 9:6, 12:8, 15:10, 18:1a 
Selo a eave 


The baseball diamond above is drawn 
with a scale ratio of 1 cm to 15m. 


a 


6’ 1a’ ah’30'36 





16. About how far is it from 
home plate to first base 
on the real diamond? about 30m 


15. About how far is it from 
home plate to second base 
on the real diamond? about 45m 







17. About how far “18. About how far is it from 
is it around home plate to the outfield 
the real diamond? about |a0 m fence on the real field? Answers will 

depend on which part of the fence is used 
Shortest distance is about 105 m. 
Longest distance is about |30m. 









LESSON ACTIVITY explain what Milly’s graph shows. For example, it shows 
that she plans to put $0.40 of each $1.00 in the bank. 
Develop that this may be expressed as the ratio ae 
Similarly, develop the ratios “=> and °-3> | These will be 
used in solving Ex. 59 and 60. Note that for Ex. 61, it is not 
necessary to write equivalent ratios and to find missing 
terms. Milly’s total amount of money includes her 
allowance of $2.80 (Ex. 59) and her earnings (Ex. 60). 
Students may use addition to find the total amount for the 
bank, for example, because the individual amounts have 


been found in Ex. 59 and 60 as indicated below. 


Using the Pages 


© Before the students begin, draw attention to the diagram of the 
baseball field. Point out the scale in the statement below the 
diagram. Discuss that it will be necessary to measure 
distances on the diagram in centimetres and then use 
equivalent ratios to solve Ex. 15-18. Tell the students to 
measure to the nearest centimetre. Ex. 18 is starred because 
different answers are possible. On the diagram, the shortest 
distance from home plate to the outfield fence is about 7 cm 


and the longest distance is about 9 cm. gen ee ae 
Students will encounter decimals as terms in ratios for bg, ptnes 88 
the first time in Ex. 39-58. It is advisable to complete the gives $1.12. 
given example and one or two exercises on the board with From Ex. 60, ted 
the students before assigning the exercises. Cross products — Any as ere ener orn 
are used to find the missing terms. Emphasize that the gives $1.60. gives $1.04. gives $0.24. 


‘procedure is the same as for whole numbers. Skill with 


such exercises as these will be required for Unit 15. 
Introduce the term circle graph and have a few students 
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For Ex. 61, the total amount for the bank can be found by 
addition. 
$1.12 + $1.60 + $1.04 + $0.24 = $4.00 





Find the value for @ that makes the ratios equivalent, 


3,58 2 63 
19. 20. 3=G op 21. 328 22. 


Ans 5 15 _ Q9 
24. 12 HE OCs ead 40> 9 Qy 27. 46° 


29, 22= Re 10 38m (=O 36 
9 s ‘ LL ec) 32. 60 maior) 


0 14 24 a9) 0 o2 ioe 4S 
34. 5 > ? « ed s 10 We 14 65 


Sometimes ratios will use decimals. 


Example: For 4 =% , write 3 x Ml = 1.2 x 2, or 24. 


Then divide 2.4 by 3 to find the value for @. 
Find the value for MM that makes the ratios equivalent. 
a9, 98.= 5 Salk 2 Se 10 


Wee tile 
8 


ih 


oe 07 os 
2 


1.8 07 
B 6 
1 
2 


49. 52.8 = 


2 i} 
64, f= $ 1228 09 g6 2. 


Milly drew a circle graph to show what she 
plans to do with each dollar she receives. 


59, Milly is given Bank 1.1 
$2.80 each week as Hobby $0.70 
an allowance. What Other $0.98 
would she do with 
the money according 
to her circle graph? 


This chart shows how much 


Milly earned last week. 


Secoig 
|Gardening 














*61, According to the circle graph, 
how will Milly soend the Bank $4.00 
total amount of money? Hobby $a.50 


60. According to the circle graph, 
how will she spend the money 
from each activity ? 

Bank $1.60 Bank $1.04 peank $0.Q4 Other + 3.50 

Babysitting Hobby $1.00 GardeningHobby $0.65 Errands¢Hobby$ 0.15 2, 

her $1.40 \Other $0.91 Other $0.2] va 





Some students may find the sum of Milly’s earnings and 
allowance and use equivalent ratios. The two solutions 
should be shown on the board and discussed. 


RELATED ACTIVITIES 


e Have students work in small groups 
to make a scale drawing of a hockey 
field or a football field and show the 
scale used. They may use reference 
books to find the measurements of the 
fields. The scale drawings may gener- 
ate word problems similar to Ex. 
11-18 on page 254. Ask students to 
write the problems on cards and place 
them with the drawings for others to 
answer. 

© Students can search newspapers and 
magazines for examples of circle 
graphs. These may be displayed and 
discussed. 

e@ As enrichment, you may wish to 
help the students draw circle graphs to 
display information obtained by a 
survey. For example, a survey of 30 
students may be conducted using a 
tally sheet to find the favorite sport of 
each student. The results are expressed 
as ratios, for example, 35, if 7 students 
chose hockey as their favorite sport, 
and then as equivalent ratios for which 
the second term is 360. 


(| (=e 84 
30 3602 30 ~ 360 





The first number of the second ratio 
(84) indicates the number of degrees 
for the angle at the center of the circle. 


Ce 


84° 


1277 


Pages 256-257 





LESSON OUTCOME Finding Unit Rates Wg Me 
Use division to find unit rates; choose Linda can type 240 words in 4min. 540 onde a A rate is the 
a rate to describe a situation This rate can be shown like this —* ere comparison of two 


What is this rate in words per minute? “» unlike quantities. 


Vocabulary 
rate, unit rate 


Prerequisite Skills 


























Use cross products to find the missing 
term in two equivalent ratios 
Checking Prerequisite Skills ) 
Find the missing term. 
: la ‘ 
oo 2 Ves 
a 
3. = 4.4 =8 
To find the rate in 
words per minute, write ss — = = 
and find the missing term. 
4 x WB = 240 «1, or 240 
Linda can type bh, 
at the rate of ee divi) 
60 words os ee eee ihiss an exampletoiea 
Limi S06” ef ee unit rate A unit rate 16 
on eO wore renminurece usually written like this. = 
Take another look: 
To find the missing term To find any unit rate, 
240_@ you divide | 
4 ‘a one quantity 
you could divide 240 by 4. PM Ea | 
256 | 
LESSON ACTIVITY number. Introduce the term unit rate to describe a rate for 
which the second number is 1. 
Before Using the Pages Students may suggest that the cross products for 74° = # 
® Write 60 km/h on the board. Ask students where they have are easily found because the factor | is involved. Thus, the 
seen this expression and ask them to explain what it means. only computation required is the division 240 + 4. This | 
Develop that 60 km/h means 60 km per hour, or 60 km in suggests the procedure shown at the bottom of page 256. : 
1 h. Ask the students what distance they would travel in Thus, to find unit rates, Students may begin by using | 
2 h, 3 h, and so on, if they traveled at 60 km/h. Use other division rather than by writing equivalent rates and their | 


examples such as 15 m/min and 20 cm/s. cross products. 


Working Together: Because a rate deals with two unlike | 


Using the Pages quantities, it is necessary to determine the unit for 





e Ask a student to read the title at the top of page 256 and the expressing a unit rate. Ex. 1-3 deal with this concept. 
word problem below it. Introduce the term rate and note Discuss the given example, emphasizing that the symbols 
that the rate compares a number of words to a number of m and s are used for the unit rate, not the words ‘‘metres”’ 
minutes. Relate this to the information in the “‘thought and ‘‘second’’. 
cloud’’. Discuss that the rate *‘240 words in 4 min’’ can be Ex. 4-6 deal with finding unit rates. Remind the students 
written using the fraction +4. Discuss the use of equivalent to include the units from the answers for Ex. 1-3. 


rates to find the rate in words per minute, in other words, 
the number of words typed in 1 min. Ask students to 
explain how cross products are used to find the missing 
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RELATED ACTIVITIES 


Working Together e Have students work in pairs timing 
each other to determine the number of 
words written in 10 s or the number of 
metres walked in 3 min. Then have 
them calculate the unit rate for each 


What unit will be used with the unit rate? 


Example: For 100m in 16s, the unit 
will be metres per second (m/s). 


1. 270km in 3h km/h 2. O5Lin 4s L/s 3. an ba ae ee 


situation. 
Divide the first number by the Be Spanes give Sina correct « e Have the students list examples of 
second number to find the unit rate. cunit for the unit rate. 2" unit rates that they have seen or that 


they are able to find in newspapers. 
e Students may be assigned to two 
Exercises teams for the following game. Prepare 
cards showing rates such as 32 m in 
2s. Include only rates that can be 
- 100m in 166635 m/s2. 2880 kg in 12 ha40kg/h3. 1628 km in 8d|035 km /d converted to unit rates without a pencil 
- 35mL in 10835mL/s5. 7.5°C in 4d\g15°C/d 6. 640m in 100s 64 m/s and paper. Each player in turn draws a 
- 4.8°C in 24ho.a°C/h 8. 760km in Bhg5km/h9. 4L for 10m? 04 L/ma card and states the unit rate, for 
. 1962 m? in 18h 11. 3kg for 24LOla5kg/L12. 7875 L in 5h \575 L/h example, 16 m/s (sixteen metres per 
109 m3/ y second) for the rate given above. If the 
Choose one rate to describe each of these. unit rate is correct, the player’s ‘oni 


4, 270 km in 3h90km/h5. 0.5L in 4s01a5L /s 6. 129 for 10. om? |. fem? 


Find the unit rate. 











mL/s m/min g/s °C/min cm/s g/cm cm/s scores one point. The team with the 
°C/h = cm/min — L/m? g/d L/min kg/L km/h most points after several rounds is the 
winner. 
13. how fast a snail crawls cm/min 14. how fast the temperature falls °C/h 
15. how fast the bathtub empties 16. how fast a balloon inflates cm3/s 
17. how fast hot chocolate cools 18. how fast an airplane flies kr /h 
19. how paint will cover a surface 20. how fast your mass increases g/d 
I5. L/min 17% °C/min — 19. L/ma 
. If 6 hens can lay 6 eggs in 6 min, PROBLEM 
how long will it take 8 hens to lay 8 eggs? &min SOLVING 
Exercises: For Ex. 1-12, the students are required to find Assessment 
various unit rates. You may wish to discuss possible uses Bindthe uniurate, 
for these unit rates. For example, Ex. 5 may describe the estan tn 4 2 8Lin10h 3. 15°C in 6d 
rise or fall in temperature each day for several days. After (2. Bi ls, S " 08 ow : a5 “C/d 
the students have completed Ex. 13-20, provide an Choose one rate to describe each of these. 
opportunity for them to explain their answers. For example, g/s km/h — cm3/s km/s °C/h kg/L 


L/min is a better choice for Ex. 15 than mL/s because the 


1 ° 
latter rate is usually associated with a small quantity. msm gen SI MES Bio chant as ae nei 


Problem Solving: Many students will likely enjoy expressing RBCS E RL ALT Ir 


their opinions on the answer to this problem. You may wish 
to delay a discussion of their answers for a day or two and 
then have them list their answers on the board. Tallies can 
be marked to show which answer is chosen most 
frequently. Then ask students to explain the different 
answers. The concept of rate is inherent in the problem, and 
the rate might be thought of as 1 egg per hen in 6 min. 
Thus, 8 hens can lay 8 eggs in 6 min. 


2 
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Page 258 
LESSON OUTCOME 


Find a unit price to the nearest cent; 
compare unit prices 





Unit Pricing 









The tags along grocery store é A unit price shows how much you: 
shelves show unit prices. “ pay for each unit of something. 






Vocabulary 
unit price 


Prerequisite Skills 
Use division to find unit rates 


Checking Prerequisite Skills 
Find the unit rate. 


1. 27 km in 6 min 4.5 km/min 
2. 70mLin8s @75 mL/s 
3. 2 L for 40 m? 20 ma/L 





This tag shows that 7 L This tag shows that 1 L 
of detergent in the of detergent in the 
larger box costs $0.43, smaller box costs $0.41. 














To find the cost of 1 L, divide’. 
“the cost by the number of littess 3 







Far the 6 L box $043 1 of detergent 
that costs $2.58, 6)$2.58 in this box 
RELATED ACTIVITIES divide $2.58 by 6. costs $0.43. 







e Have students bring empty contain- 
ers from home. Display these, and 
have the students find the unit price for 
each item. If there are two or more 
brands for one item, the students can 


Exercises 





Find the unit price to the nearest cent. 


1. 3 heads of lettuce for $2.07 $0.69 2. 52¢ for 2 pears aée¢ 














} 3. 6 cans of soup for $1.86 ¢ 0.3I 4. $1.29 for 10 kg of potatoes $0.13 
find the better or the best buy. News- 
. s : y 5. 5 bars of soap for $2.45 $0.49 6. $1.71 for 8 cans of juice $0 QI | 
Paper advertisements and catalogs are ; 
meeiultoa diac 7. 3 lemons for 89¢ 30¢ 8. $3.98 for 4 jars of jam $1.00 
y: 9. 6 tomatoes for 966 G4 10. $1.45 for 10 tomatoes $0.|5 







Which is the better buy, 









11. 2 grapefruit for 76¢ or 6 grapefruit for $1.79 ) 


12. $3.99 for 2kg of nuts or $2.15 for 1 kg of nuts? 
13, 4kg of sugar for $2.16 or 
14. 63¢ for 1 L of milk or 

15. G0 eggs for $2.25 yor 12 eggs for 926? 


258 


















LESSON ACTIVITY Exercises: For Ex. 1, 3, 5, 7, and 9, the number of items is 
given first and then the cost. For Ex. 2, 4, 6, 8, and 10, the 
Using the Page cost is given first and then the number of items. It may be 


necessary to remind some students that the cost is divided 
by the number of items. Point out that the unit price is to be 
expressed to the nearest cent. For example, for Ex. 4, 
$0.129 for 1kg of potatoes is expressed as $0.13. 
However, for Ex. 15 , It will be necessary to express the two 
unit prices to the nearest tenth of a cent and compare them. 


¢ Begin with a brief discussion of the need to shop for items 
with care to ensure that the best buys are obtained. 
Introduce the term unit pricing and ask students to read the 
Statements at the top of page 258. For the illustration, ask 
questions such as ‘‘How much detergent does the first box 
contain?’’ **‘What is the price for the first box?’ Draw 
attention to the tags below the boxes. Some students may Assessment 
have noticed unit prices displayed on tags in grocery stores. 
Ask students to explain what is shown on the tags in the 
illustration. For example, the first tag shows that each box I. 9 peaches for $1.95 $0.22 
of Deluxe Detergent contains 6 L of detergent, the price of 2. $8.36 for 2 kg of cheese $4. 18 
each litre is $0.43, and the unit Price is 43.000¢ /L. Note Whichite thet here. Sri 
that three decimal places are shown in the unit prices. 


Find the unit price to the nearest cent. 


Ask how to find the cost of 1 L of Sudsy Detergent. Note 3. 78¢ for 1 L of juice or $2.30 for 3 L of juice? 
that finding a unit price is similar to finding a unit rate. 4. 5 jars of jelly for $6.05 or 3 jars of jelly for $3.65? 
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Considering the Chances 


Knowing the chance for something happening 
can help you know what to expect. It can 

also help you make a choice. What plans would 
you make if you heard this weather report? 


Answer each of these. Explain your answers. Explanatidns sf vary. 


1. There are 4 brown hats and 
1 blue hat in a box. What 
chances do you have of choosing 
a brown hat in the dark? Yout of 5 


. Suppose each hour of the day 
(01: 00, 02:00, 03:00, and so on) 
iS written on a piece of paper 
and the papers are placed in 
a hat. If you draw one piece 
of paper from the hat, what are 
the chances that you would draw 





There is a 30 percent chance 
for rain this morning and 

an 80 percent chance for 
rain late this afternoon. 





. 
AN , 
= ZS 
2 xy 


We 


2. When you flip a 


penny, how often 
would you expect 


it to show ‘heads’? half of the 
times the penny is flipped 
. Which would you have 


the best chance 

of guessing: 

the time of the day, 

the day of the week, 

the day of the month, or 
the month of the year 


09:00, 10:00, or 11:00? Soutof ae in which a person was born? 


or | outof 


Page 259 
OBJECTIVE 


Consider the chances of various pos- 
sibilities 


Materials 

a die with three sides marked to show 
3, two sides marked to show 2, and 
one side marked to show | 


RELATED ACTIVITIES 


e The students may be interested in 
conducting the experiments suggested 
by Ex. 1-5. They may work in small 
groups using the necessary materials, 
adapting markers for the hats 
suggested in Ex. 1. Tally charts will be 
useful for recording the results. 
Suggest that they perform at least 50 
trials for each experiment. They may 
write ratios comparing the number of 
times each possibility occurred with 
the number of times the experiment 
was conducted. Have them compare 
the results obtained with’their previous 
answers for Ex. 1-5. You may wish to 


. Suppose each of two cubes has the numbers 1 to 6 
‘on its faces. The cubes are rolled and the sum 
for their top faces is found. What sum 
would you have the best chance of rolling? / 





LESSON ACTIVITY 


Before Using the Page 


e Display a die with three sides marked to show 3, two sides 
marked to show 2, and one side marked to show 1. Ask the 
students what number is most (least) likely to be on the top 
face when the die is tossed. Have students help to toss the 
die 30 times, for example, and record the results in a tally 
chart. Then compare the results with the students’ 
predictions. Discuss that the results for a small number of 
trials will likely be less accurate than the results for a large 
number of trials. 


Number of trials 


Number of times die shows 1 im 
SSS SS SS eS 


Using the Page 

e Ask a student to read the title of the lesson and to explain what 
it means. Note that the illustration suggests that a picnic is 
being planned. Have the students read the statements in the 
example given. Discuss the plans they would make and 






e day of the week 


have the students draw and display bar 
graphs to show the results of the 
experiments. 


PROBLEM 
SOLVING 


have them give their reasons. Ask for examples other than 
weather predictions for which the outcomes are considered 
in advance, for example, the results of an election. 


@ You may wish to have the students write brief explanations for 
their answers. These may be explained in a class discussion 
or in a discussion with a small group of students. For 
example, for Ex. 4, they may explain that there is 1 chance 
in 7 of naming the correct day of the week, whereas the 
chance of naming the correct month of the year is 1 in 12. 
For Ex. 5, students may find it helpful to write an addition 
table in which the numbers | to 6 are the addends. 


second cube 


first cube 
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Page 260 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 













Checking Up 


ive a ratio for 
@ ratios can be written in other ways 








1. red mittens to blue mittens, 5:3 
2. blue mittens to red mittens, 3:5 
3. red mittens to all the mittens, 5: 
4. blue mittens to all the mittens.3 





RELATED ACTIVITIES 


Write three ratios that are Other equivalent Write each of these 






® Students may work in pairs outdoors equivalent to each of these 5 2Noe ane ratios in simplest form. 

on a sunny day for the following recone! 73 6 SY. Gao 5. 1g 9 
ee » 816 94'396. 26 1A, 7 2~ sg 10 9. 21:15 7-5 10, 2 

activity. Have them measure their 5 816 'au'3a Sa ae et AL aa = ‘m 






heights and the lengths of their 
Shadows. Then have them measure the 
Shadow of a tall object such as a tree. 
The procedure outlined in the worked 
example on page 250 may then be used 
to find the height of the tree. 

© For practice with equivalent ratios, 
adapt the game ‘‘Name the Fraction’’ 
described on page T 381. 

¢ For enrichment, have students pre- 


Find the value for &@ that 
makes the ratios equivalent, 


4 me A= = 
11. ga PY 39 12. eo ee 13) 3 a) 14. 
4 2 










G2 ze 20 _ 








19. =e oe 20 2. Ge ao eee 









23. 56 boys had their teeth 24. The ratio of “yes” 









checked. 5 out of every votes to ‘‘no” votes was 

Pare a rate table, for example, for the 8 had no new cavities. 7 to 3. There were 63 | 

cost of gasoline. How many boys had “yes” votes. How many 
no new cavities? 35 “no” votes were there? 27 










Have them use the table to determine 
the cost, for instance, of 57L of 
gasoline. The price for 10 L is multi- 
plied by 5 and this is added to the price 
for7, Lx 


SOL: 5 x $2.62 =$13.10 





The figures at the right 
are similar. 


25. Find the 
value for M.a5 


















Find the unit rate. 
26. 1032 km in 12 h 86km/h27, 6 kg in 8 m20.75 kg/imag 150 m in 20s 7.5m/s 






BAe 1.83 
57 Ie $14.93 Find the unit price to the nearest cent. 





29. 75¢ for 6 pencils 13¢ 30. 12 boxes of berries for $4.56 40.38 
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Comments 


Determine whether errors result from not understanding the 
concept of ratio, from being unable to find equivalent ratios, or 
from having difficulty in multiplying and dividing with 
decimals. Then provide remedial assistance for the appropriate 
concepts. Refer to the teaching suggestions and the related 
activities. Objects may be used to demonstrate some of the 
exercises on page 260 and other similar exercises. 

For Ex. 11-14, the students can use cross products or they can 
multiply or divide to find the missing term. For Ex. 15-22, it is 
necessary to use cross products. Ex. 19-22 involve decimals. 
















Write a ratio 

Write equivalent ratios 

Write ratios in simplest form 

Find the missing term in two 
equivalent ratios or rates 

Find unit rates 

Find unit prices 

Solve related word problems 


T 268 - T 269 
T270-T271 
T270-T 271 













1272-7277 
T 278 -T 279 
T 280 
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Checking Skills 


Ada, subiact, _— or divide. 


2. 29 x 4.586 (92.994 
A147 4 

6 74-2 37 

L 3.159 45.878 9.037 


. 4.03 x 100 403 
. 653-2756 3.774 


. 20.048 = 10 2.0048 


16. 8.392 





47 3.694 


B. 3.76100 376 
). 7.486 + 4.55 12.036 


Page 261 
OBJECTIVE 


Demonstrate competence in addition, 
subtraction, multiplication, and divi- 
sion with decimals 


RELATED ACTIVITIES 


e Students may be asked to complete 

one or more of the following for extra 

practice and review. 

1. Use addition (multiplication) to 
check the answers for several sub- 


. 57*%058 4306 


8. 5.9589 + 8.1 14.0589 3 
0. 23x34 782 


83 +46 


1. 7.974 2 2474 109952. 
3. 0.74 = 0.05 003764. 
§. $9.27 + $3.86 56. 
. 10x $2. 36: $23,668. 
. 1862 +5.7+297 10538 


$7.95 + $6.89 + $8.98 $23.82 


traction (division) exercises. 
2. Estimate the answers for a selection 
of exercises. 

. Write the word name for each 
number in a selection of exercises. 
4. Tell the place value of each digit in 

each numeral of an exercise. 
5. Write the answers for five or six 


Bo exercises in order from least to 
. 78.400 1.53) erentést. 
S82. 189.15 = 39 4.85 e For enrichment, assign exercises 
oe 0.01 G 0197 similar to the following. To find the 
. © +726 16.Ab missing numbers, students may need 
> |. 4023 - 2848 WTS to use the inverse of the given opera- 
o 37 x 4.92 1.8204 font 
3185-52 6.1a5 1. 68.21 + G.I = 72.156 
748 = 10 0748 2. 7.26 - 1.99 = [8 . fA 
$8.82 — $3.98 $4.84 3. 637 x (0.[A3 = 178.36 
$37.66=7 *5.38 4. 58.88 + [3] = 7.36 
5 (SSS 7 = 11-837 
6. 9.6 x 4.03 = [A/8.(eRg 
7. [4 — 0.18 = 1.82 
8. 110+ 16 = [(@(80Is 
9. [9.[OL4 = 1 = 2.07 





LESSON ACTIVITY 


Using the Page 

@ The exercises are presented in two sections. The first section 
deals only with multiplication involving decimals in one or 
both factors. This reviews the work presented in Unit 7 and 
prepares for the concept of division by a decimal in Unit 
IS: 

The exercises in the second section include addition, 
subtraction, multiplication, and division with decimals. 
These concepts were reviewed earlier in the Keeping Sharp 
feature on page 253. For the division exercises, it may be 
necessary to use extra zeros in the dividends, but quotients 
will terminate by the third decimal place. Encourage the 
students to write only the result when multiplying or 
dividing by 10, 100, 0.1, or 0.01. For exercises such as Ex. 
4, remind the students to show the same number of decimal 
places in each number when writing the exercises in 
vertical form. 


e It would likely be best to have the students complete a few 


exercises each day for several days. They may be assigned 
in different ways, according to the needs of the students. 
For example, for the second section, you may wish to 
assign only the addition exercises to review the skills with 
that operation. Then continue in a similar manner with the 
other operations. You may prefer to assign a few exercises 
for one operation along with a few for the inverse 
operation, for example, for addition and subtraction. Skill 
with one can reinforce work with the inverse operation. A 
third possibility is to assign a few exercises at a time in the 
given sequence so that skills in the four operations are 
practiced together. 

Review concepts and skills with which students experi- 
ence difficulty. Suggestions for the lessons in Units 5 and 7 
may be adapted for this purpose. Other practice exercises 
may be selected from pages 330-334. 
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Unit 13 Overview 


Percent 


The content of this unit follows the work with ratios in Unit 
12. The first lesson introduces percent as a way of expressing 
any ratio in which a number is compared with one hundred. 
Equivalent ratios expressed in words, with colon notation, as 
decimals, as fractions, and with the percent symbol are 
converted from one form to another. Then one-place and 
two-place decimals and proper fractions are converted to 
percents, and vice versa. The decimal equivalents of percents 
are used as multipliers to find percents of numbers. Related 
word problems are solved using these skills before applications 
of percent in the business world are presented. Students 
calculate interest, discount, and net prices. The Problem Solving 
lesson provides experiences in solving word problems which 
require more than one step. One Problem Solving feature applies 
percent in considering probability and another provides a brief 
look at compound interest. Percents which cannot be expressed 
exactly as whole numbers are shown as decimals and as fractions 
in mixed form. 


Prerequisite Skills 


® write decimal hundredths 

® write a ratio in three ways 

® write an equivalent fraction with a denominator of 100 for a 
given fraction 

® divide a one-digit number by a one-digit number, rounding the 
quotient to two decimal places 

© write a fraction with a denominator of 100 in lowest terms 

® multiply a whole number by a decimal 





Unit Outcomes 


® write percents 

® convert among ratios out of 100, fractions with denominators 
of 100, decimal hundredths, and percents 

® express a fraction as a percent 

® express a decimal as a percent (for tenths and hundredths) 

® express a percent as a decimal, as a fraction with a 
denominator of 100, and as a fraction in lowest terms 

¢ find a percent of a number 

© use percent to calculate interest 

© use percent to calculate discount 

® solve word problems involving percents 

® solve problems in more than one step 


Background 


In daily life the most frequently encountered ratio is the one 
we call percent. The word ‘‘percent’’ comes from the Latin 
words per centum meaning ‘‘out of a hundred’’. Thus, any 
percent compares a number with one hundred. For example, 63 
percent means that 63 is compared with 100. As discussed in the 
previous unit, such a ratio may be written in several forms: 63 to 
100, 63: 100, or #5. Any ratio in which 100 is the second term 
may be called a percent and the symbol % is then used instead of 
the numeral 100, as in 63%. 

Although the other forms of ratios are sometimes used, there 
are several reasons why percents are used so widely. Percents 
are used not only to compare two numbers, but they are also 
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used to make comparisons which are easily comprehended. The 
results of public opinion polls based on different numbers of 
samplings are difficult to compare. For instance, if two surveys 
were taken and the results tabulated as shown, the ratios 64:91 
and 74:114 compare two groups of persons in favor, but it is 
difficult to know which group gave the more favorable response. 
However, if these ratios are converted to percents (A: 70%, 
B: 65%), it is easy to make the comparison. 


Opinion Survey 
Undecided 


64 20 7 91 
74 25 15 114 


It is interesting to note that the familiar symbol for percent, 
%, actually came from the business arithmetics written by the 
Italians in the fifteenth century. Modern business uses percent in 
a wide variety of transactions. Interest, discount, and commis- 
sion are based on percent, as well as markup, profit, loss, and 
taxes. Because a rate expressed as a percent can be applied 
easily to both small and large numbers it is used extensively, 
whereas ratios would be difficult to use. Although they are 
useful in making comparisons, percents can also be used to 
misrepresent conditions. For example, if 4 out of 5 persons 
report that they have a four-door car, the generalization might be 
drawn that 80% of the people in a region have four-door cars. 
But the sampling is too small to draw such a conclusion. 
Percents must, therefore, be treated with discretion. 

It was stated previously that a percent is one of several ways 
for showing a ratio and that conversions can be made from one 
form to another. The notation for percent using the symbol % is 
not a form which can be used in computation. It is necessary to 
convert a percent to one of its related forms, the most common 
of which are the fraction form and the decimal form. Of these, 
the decimal form is usually the more convenient, especially if a 
calculator is used. For example, to find 80% of 356, either the 
fraction {ou (or 4) or the decimal 0.80 (or 0.8) may be used as 


shown. Of these two, the decimal calculation is faster and 
shorter. 










Find 80% of 356. 
Eeaky = Ee 
5 


= 2844 
0.8 x 356 = 284.8 


If, instead of 356, the number were a multiple of 5, such as 450, 
it might be easier to use the fraction 3, but this decision requires 
a sophisticated analysis of both the percent and the other 
number. In most instances, it is as easy, or easier, to use a 
decimal equivalent. 

3 X 450 = 4 x 90 
= 360 


II 


On page 267 the Try This feature demonstrates that percents 
involving numbers in mixed form are more-precise than percents 
which have repeating decimals. The latter are never-ending, and 
hence, never exact. Even rounding a repeating decimal does not 
make it exactly equivalent to the fraction. On the other hand, 
when the remainder is shown as a fraction of the divisor, the 


change is complete, and the percent is exactly equivalent to the 
fraction. 














i) 3830, 


co 
| 
a 
\oS) 
ie) 
Col 


II 


335% 


Col 


Success in problem solving is achieved through a combination 
of careful reading, identification of mathematical relationships, 
selection of appropriate operations and sequences of steps, and 
accurate calculations. Many programs have been devised to 
improve students’ abilities to solve word problems. Some of 
them use a set of basic questions such as ‘‘What is given?’’ 
**What is to be found?’’ *‘Which numbers can be used?’’ ‘* What 
operation(s) can be used?’’ Others structure the solution by a 
type of flow chart, particularly if more than one operation is 
required. One of the more recent approaches uses open number 
sentences by which problem situations are translated into 
mathematical relationships. If a solution involves only one 
operation, a single number sentence is used (A), but if there are 
several steps in a solution, more number sentences are usually 
required (B). It requires even more mathematical insight to use 
just one number sentence to structure a solution requiring several 
steps (C). 


A 
Find the average mass of 6 stones, if their total mass is 15 kg. 


1S == 6=n 


Find the cost of a jacket, regularly priced at $19.95, offered 
at a discount of 25%. Include a sales tax of 7%. 


0.25 x 19.95 = @ 


19.95 -@ = @ 
@®@x007=A 
@®+A=n 


Find the cost of 4 m of cloth at $3.59 for one metre and 3 
spools of thread at 39¢ each. 


(4 x 3.59) + (3 x 0.39) =n 


To solve problems involving more than one step, students at this 
level will probably use several successive steps as shown in B. 
Whether or not they use open sentences to structure the steps, 
they will consciously or subconsciously think **What must be 
done first, with what numbers, and with what operation?’ and 
‘‘What must be done next, and how?’’ Students need to 
experience a variety of problem situations to develop the ability 
to solve problems, particularly problems requiring several steps. 


Teaching Strategies 


The sequence of fractions and operations with them, followed 
by ratios, in Units 10 to 12 leads directly to percent in this unit. 
Many of the concepts and skills in the previous units are 
reviewed and extended in working with percent. For example, it 
would be desirable to review the method of changing a fraction 
to an equivalent decimal presented on pages 238-240 prior to 
the lesson on page 264 where fractions are converted to 
percents. Also, a review of procedures to use in expressing 
fractions in lowest terms should prove valuable before students 
reach page 266, where percents are to be converted to fractions 
in lowest terms. 

Students may be helped in the first of the Related Activities 
suggested on pages T 288 and T 289 if they follow a sequence of 
changes to find the percents. A suggested sequence includes 

a. write the numbers in the sentence as a ratio, 

b. write the ratio as a fraction, 

c. express the fraction as an equivalent decimal, 

d. express the decimal as a percent. 

Prior to the lessons on pages 270-273, have students collect 
advertisements from newspapers, magazines, and pamphlets 
showing percents. Interest rates are frequently advertised by 
banks, trust companies, and loan corporations, and discounts are 
often listed in sales advertisements. These may be displayed for 
several days for students to see how the work with percent is 
related to everyday experiences. 

In connection with the lesson on interest, it should be 
emphasized that the amount calculated is received at the end of 
one year and only if the amount of money remains unchanged 
for that period of time. The interest for a shorter period of time is 
related to the interest for one year in the same ratio as the period 
of time is related to one year. This aspect concerning interest 
does not occur in the lessons, but any misconceptions 
concerning interest may be easily avoided by a brief discussion 
of this aspect. Some students may have had little experience 
with the concepts of interest and discount and it may be difficult 
for them to differentiate between their effects; namely, that 
interest is added and discount is subtracted. Many students will 
have had experiences with sales tax and are probably aware that 
it is added to the price of an item. 

Problems require careful reading and interpretation to select 
the proper operations and numbers for their solution. Sometimes 
it is necessary to read a problem several times. For the lesson on 
page 244, the students were encouraged to restate problems in 
their own words, and this problem-solving skill should be 
emphasized as they attempt to solve complex problems which 
require several steps in the solution. 


Materials 


models for 0.72 and 0.08 prepared from a copy of page T 394 or 
two copies of page T 382 as described on page T 89 

a ten-by-ten grid cut from a copy of page T 382 or page T 394 

step-on scales for the students to find their masses 


Vocabulary 

percent (%) profit 

interest discount 
deposit marked down 
withdrawal regular price 


savings account sale price 
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Pages 262-263 
LESSON OUTCOME 


Write percents; convert among ratios 
out of 100, fractions with de- 
nominators of 100, decimal hun- 
dredths, and percents 


Materials 

models for 0.72 and 0.08 prepared 
from a copy of page T 394 or from two 
copies of page T 382 as described on 
page T 89 


Vocabulary 
percent (%) 


Prerequisite Skills 
Write decimal hundredths; write a ratio 
in three ways 


Checking Prerequisite Skills 
Write the decimal. 


1. three-hundredths 0.03 
2. twenty-hundredths 0.20 
3. ninety-two hundredths 0.92 


Complete the chart to show each ratio 
in three ways. 






4 ips 
5 
. 
Background 


Reference to percent meaning ‘‘out of 
a hundred”’ will help to emphasize that 
expressions such as 42%, 0.42, 2,, 


and 42:100 are equivalent. 


LESSON ACTIVITY 


Before Using the Pages 






13) PERCENT 





In a poll, 48 

out of 100 students 
knew all the words 
(Ome OuGanac ame 


This result can be 
shown as a ratio. 


48: 100 a 


This result can be 
shown as a decimal. 


sol 0 48 


Working Together 


35 
Shey the other results 
uy 


about half of the w 


262 


Writing Percents 


100 


Of the students asked, ">, 


«0.48 knew all the words ; 

"for “O Canada’. Leet" | Knows all words THETA, TL TH HL 

This result can be 

shown as a percent. Knows most of words TH HL TH TH OL 
48% ae 

oe ia gree ei Knows about half of words THI TH. Ill 

: Of the students asked, Sa, 

Pasnew all thermore + | Does not know the words II ie 


for “O Canada’. pe. 


Percent shows how many out of 100. 


How many students knew most of the words for 
“O Canada’? Show the result in five ways. 


1. @ out of 100 22. 


6. MI % of the students knew 





Question 






Can you recite the words of “O Canada"? 







O Canada! Our home and native land! 
True patriot love in all thy sons command. 
‘With glowing hearts we see thee rise 
The True North strong and free: 

And stand on guard, O Canada, 

We stand on guard for thee. 


O Canada! Glorious and free! 
We stand on guard, We stand on guard for thee. 
O Canada! We stand on guard for thee. 









































“For the symbol %, , 
“ you would say “‘percent’’. ne 











@35 35 
3.555 408 





35 35 
@ 100 5. B% 







of the poll. 






= 
7. @% of the students 
did not know the words. 







ords. 





Using the Pages 


¢ The photograph on page 263 can motivate a discussion about 


¢ Display a model for 0.72 and ask what number is represented. 


Ask students to write the fraction and the decimal for 
“‘seventy-two hundredths’ on the board. Point out that 72 
of 100 parts are blue and ask what ratio can be written to 
express this. Have a student write the ratio using colon 
notation. Emphasize that 72: 100; 3%, and 0.72 are 
different ways to represent the part of the model that is 
blue. Use a similar procedure for a model for 0.08, paying 
particular attention to the zero in the tenths’ place of the 
decimal. 


eight-hundredths 


S21 OOO Fe te O08 





Tell the students that there is another way to express ‘*72 
out of 100’ and ‘‘8 out of 100’. If no student suggests a 
percent, have the students turn to page 262. 
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making a survey and using a tally chart to record the 
information. Direct the students’ attention to the tally chart 
on page 262. Ask students to count the tallies and to explain 
the results of the survey. Ask how many students in all 
were questioned for the survey. 

Ask a student to read the introductory statement at the 
top of page 262. Note that ‘‘48 out of 100” is shown as a 
ratio using the symbol : , as a fraction, and as a decimal. 
Introduce the term percent and the symbol %. If you wish, 
tell the students that the word comes originally from the 
Latin per centum meaning ‘‘out of a hundred’’. Thus, 48% 
means 48 out of 100. Ask in what way the symbol % 
Suggests 100. The students will likely say that the oblique 
line and the two small 0’s suggest the digits 1, 0, and O for 
100. Return to the examples presented in Before Using the 
Pages and ask students to write each number as a percent. 


Exercises 


Compiete. 


meee 


1. | 75 out of 100 


L 











Gout of ? 00 [ 9:100 


'— ans eenenee +. 





50 out of ? 100 ?50:100 Bee ! 50%? 








lout of ?100 rage : Spee 


ip = aso 


95 out of ? 100 295: “SY 95 % | 


























For each of these, write a sentence using %. Answers for Ex.6-9 are given below. 


6. In the poll, 83 out of 100 7. 70 out of the 100 students 
students knew mast or all in the poll had to use the tune 
of the words for “O Canada’. to help them remember the words. 


For each of these, write a sentence using a ratio. 


8. 7% of the students said that they 9. 90% of the students knew 
had the song on a record at home. the tune for “O Canada”. 





RELATED ACTIVITIES 


e Have the students prepare a display 
for the topic of percent. Draw attention 
to the photograph on the cover of 
Starting Points in Mathematics 6. 
Students can find examples of percents 
on coupons, on food containers, and so 
on. Some banks or stores may provide 
signs no longer needed, showing 
examples of percents. The display can 
provide a reference, and it can be used 
to generate word problems during this 
unit. 

e For reinforcement, have students 
color copies of page T 394 to represent 
some of the percents shown on pages 
262 and 263. 

e For enrichment, provide students 
with copies of page T 394. Have them 
color part of a model blue, write the 
percent to show what part is blue, 
write the percent to show what part is 
not blue, and note that the sum of the 
two percents is 100%. 

e Have students prepare pairs of cards 
such as the following for the game 
“‘Concentration’’ described on page 
Ee: 


e To review graphing and to relate 
percents and graphs, have students 
draw a pictograph or a bar graph to 
show the results of the survey on page 
262. 


Working Together: The students are required to refer to the 6. In the poll,83% of the students knew most or all of 
tally chart to complete Ex. 1-7. Point out that Ex. 1-5 the words for “O Canada”. 
show different ways of representing the same result. 7 710% of the students in the poll had to use the tune 


Exercises: For Ex. 1, the students are guided as they show **75 
out of 100’’ in different ways. Pay particular attention to 
the use of zeros in Ex. 2-4. For example, 9: 100 for Ex. 2 
is changed to 0.09 and to 9%, whereas 75 for Ex. 3 is 
changed to 0.50 and to 50%. 






Assessment 

Complete. 

1. [ 22 out of 100] 44100 [FB [o.aaaa 
2. | 8) out of 100] 31:100 [95 [0.31/31 
3. | 78 out of 100] 78 : 100 

4. [ Souter 100] 5100 [gs 

5. 8100 | 


to help them remember the words. 

8. 7 out of 100 students said that they had the song 
on a record at home. 

9. 90 out of 100 students knew the tune for “0 Canada’ 
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Pages 264-265 
LESSON OUTCOME 


Express a fraction as a percent; express 
a decimal as a percent (for tenths and 
hundredths) 


Prerequisite Skills 

Write an equivalent fraction with a 
denominator of 100 for a given frac- 
tion; express a fraction with a de- 
nominator of 100 as a percent: express 
a decimal showing hundredths as a 
percent; divide a one-digit number bya 
one-digit number, rounding the quo- 
tient to two decimal places 


Checking Prerequisite Skills 
For each of these, write an equivalent 
fraction with a denominator of 100. 





Fractions and Decimals as Percents 


Jerry estimated that 3 of the students 
were wearing running shoes. 





3x 25 
ee yee The fraction 3 3 7 75 
100 : 100 is equivalent ‘to oN 4 fe 100 
Show each fraction as a percent. hc) Pe ee 3 
3. att ly «64. 8 BO:% ig can be shown as 0.75 or as 75%, 


Show each decimal as a percent. 
5. 0.92 92% 6. 0.06 6k 


Divide. Round the quotient to two 


decimal places. 


aS OH 
7. 8)9 8. 3)2 


Example: For 3, use 2= 455, ot 4)3 
9 
2.209 


1.505 


Show each decimal as a percent. 
5. 0.253576. 0.9 90°/. 7. 0.06 6%. 


264 


LESSON ACTIVITY 


Before Using the Pages 


e Briefly review the work of the previous lesson. Ask the 
Students to express a test mark of 72 out of 100 as a 
fraction, as a decimal, and as a percent. Then point out that 
tests are not necessarily marked out of 100. Ask the 
students if a test mark such as 8 out of 10 can be expressed 
as a percent, emphasizing that a percent shows how many 
out of 100. Write the fraction ;8 on the board. Lead the 
students to suggest that 8; can be expressed as an equivalent 
fraction with a denominator of 100 and then written as a 
percent. 

to = too, or 80% 


Using the Pages 


© Draw attention to the photograph. Ask how many of the four 
students are wearing running shoes. Then ask a student to 
read the statement at the top of page 264. Ask how 3 can be 
expressed as a fraction having a denominator of 100. Ask 
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Jerry estimated that 0.75 
of the students were 
wearing running shoes. 


Show each fraction as a decimal. 


Jerry estimated that 75% 
of the students were 
wearing running shoes. 


Working Together 


£ To change a fraction : 
0.75 = 2} to a decimal, 2 
sane *. divide the numerator é 
< by the denominator. ae 





4 


2 6 
Sg OW ghee 75 


Show each fraction as a percent. 
37 o 2 5 Bis 
8. 700 37/9. F40°/. 10. £ 75%. 


why it is necessary for the denominator to be 100. Have 
students read the last two statements of the worked example 
and compare them with the first statement. 


Working Together: Discuss the example to review that the 
numerator may be divided by the denominator to express a 
fraction as a decimal. Note the extra zeros used in the 
dividend. For other similar exercises, students may use 
either equivalent fractions or division. 

Ex. 1-4 deal with expressing a fraction as a decimal; Ex. 
5-7 involve expressing decimals as percents. For Ex. 6, 
emphasize that 0.9 is equivalent to 90%, not 9%; similarly, 
in Ex. 7, 0.06 is equivalent to 6%. For Ex. 8-10, each 
fraction is to be expressed as a percent. 


Exercises: Before the students begin, draw attention to Ex. 19 

and lead the students to recall that for 4, the division 
0.333 

3)1.000 can continue forever. Point out that it will be 

necessary to round such quotients to two decimal places. 

The rounded quotient, 0.33, will be used to express an 


Exercises 

Show each decimal as a percent. 
¥. 0.45 45°/. 2. 0.2 a0%/. 3. 0.02 ar/. 4. 0.8 80°), 5. 0.91 91°/. 6: 0.05 5°/, 
Show each fraction as a percent. 

7. 06 7\°/> 8 2 60°. 9. 4 70%. 10. & 759/11. 


3 l00°/. 12. 
3 
13. 75 30°/. 14. 3 5%/. 18. § go%, 16. 12 75.17. 


1OG*/y" 18. 


Le 
5 
4 
4 


Sometimes more than two decimal places are needed 

when a fraction is changed to a decimal. Change each 

of these to a decimal by dividing the numerator by the 
denominator. Then round the quotient to two decimal places, 


, , 
1953 70.33. [20.5563 Zire God ~2ene 09, 23 3% 0.08 


Use your results from Exercises 19 to 24 to 
write a percent for each of these fractions. 


25. 3 33°/. 26. § 63°/, 27. § aa. 28. $ s6°/, 29. 5 8%, 30. } 
For each of these, write a sentence using percent. 


31. 5 out of every 10 apples were 32. 1 out of every 8 entries |3°/, of the 


bruised in the hailstorm. received a prize. entries received a prize 


33. 3 out of every 4 students 34. Mrs. Tull works 5 of Mrs. Tull works on 71°/o 
knew the name of the premier. the 7d of the week. of the days of the week 


35. We can expect warm weather 36. The team won 2 out of The teamwon 67% 
in 5 of the 12 months. every 3 games it played. of the games played 


37. We work 8 of the 16h 38. We work 8 of the \Wework 33% of 
that we are awake. 24h in each day. each day 


a g 


3I. 50% of the apples were bruised in the hailstorm 

33. 75°/, of the students Knew thename of the premier 
35, We can expect warm weather in 42%. of the months 
37 We work 50°/. of the time that we are awake 





approximate percent for 3 in Ex. 25 (33%). Similarly, the 
rounded quotients in Ex. 20-24 will be used to express 
approximate percents for Ex. 26-30. 

Note that Ex. 17 presents the fraction {+ which is 


equivalent to too, thus, the percent is 100%. 





RELATED ACTIVITIES 


e Students may enjoy completing 
statements similar to the following and 
expressing the information as percents. 


1. © of the _"_ children in our 


of the letters in my 
name are vowels. 


e Students may conduct surveys simi- 
lar to the one described on pages 262 
and 263. Suggest questions such as 
‘“‘Who is the premier of our provy- 
ince?’’ or ‘* What is the capital of Nova 
Scotia?’’ Fractions may be written to 
show the number of students who 
know the answers to all the questions, 
to three out of four questions, and so 
on, for the survey. Have the students 
express the fractions as percents and, if 
you wish, show the results of the 
survey in the form of a graph. 

e The students may be interested in 
expressing their test marks as percents. 
Discuss how percents can help them to 
compare the marks they receive for 
various assignments. 


Assessment 


Show each decimal as a percent. 
1. 0.62 62% 2. 0.099% 3. 0.1 10% 


Show each fraction as a percent. 


4.4 80% 5.32 100% 6.4 35% 
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Pages 266-267 
LESSON OUTCOME 


Express a percent as a decimal, as a 
fraction with a denominator of 100, 
and as a fraction in lowest terms 


Materials 
a ten-by-ten grid cut from a copy of 
page T 382 or page T 394 


Prerequisite Skills 

Express a fraction or a decimal as a 
percent; write a fraction with a de- 
nominator of 100 in lowest terms 


Checking Prerequisite Skills 
Show each fraction as a percent. 


BNE 75 Youl2. as 19% 
Show each decimal as a percent. 


3. 0.818)% 4. 0.4 Yo% 


Write each fraction in lowest terms. 


5.85 tO. iH 


a = y 


LESSON ACTIVITY 


Before Using the Pages 


@ Write 45% on the board and ask a student to explain the 






Percents as Decimals and Fractions 





Some people spend 33% 
of their lifetimes asleep. 


337g O73 3) 
Sere. S 
100 












33 is almost equal to Li 
100 : 3 


Ke ae i 








Some people spend about ; of their lifetimes asleep. 


Working Together 





Show each decimal as a fraction 
with a denominator of 100. 


Show each percent 
as a decimal. 


Mo Ye 50 380 Te) 
1. 62%.62 2. 7%0.07 3. 70%0.70 4. 0.501565 D: 0.8095 6. 0.75755 


















Show each percent as a 
fraction in lowest terms. 


10. 40% 2 11. 25% 1 12. 8% 


Show each percent as a fraction 
with a denominator of 100. 


9,10 ee Sabie 
7. 10%; 8. 63% 23 9. 5% 







ae 
a5 
















Exercises 






Show each percent as a decimal. 


1. 95%0.95 2. 1%0.01 3. 30%030 4 80%0.80 5. 8%0.08 6. 50%0.50 






Show each percent as a fraction 
with a denominator of 100. 


y 3% 8. 99% 74 9. 13% 1S 10. 7% 11. 21% 


Show each percent as a fraction in lowest terms. 


13. 10% 4 14. 75% 3 15. 50% 4 16. 35% 3 qa 4% ob 18. 80% Z 






al , 60 
100 Hie 60% Ta 
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that the four numerals (45%, 0.45, +43;, 30) are different 
ways of describing the same diagram. 


Using the Pages 
© Ask a student to read the title of the lesson and the statement at 


meaning of the numeral. Display a ten-by-ten grid cut from 
a copy of page T 382 or page T 394. Ask what part of the 
grid should be colored blue to illustrate 45% and have 
students help to do this. Then ask for the decimal and the 
fraction that describe the same diagram. Tape the diagram 
to the board and write beside it the numerals shown. 





Boe 

45 poh 45% 0.45 5. 

out of ane 

100 aoe 45 percent 45 hundredths 
aes 


Ask whether the fraction zoo is in lowest terms. Have a 
student name the common factor by which 45 and 100 can 
be divided. Write 2 beside +43, on the board. Emphasize 
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the top of page 266. Discuss that 33% can be expressed as 

0.33 or as 75. Refer to Ex. 19 on page 265. Recall that for 
0333 

4, the division 3 )1.000 can continue forever and that the 

rounded quotient 0.33 is used to obtain 33%. This will help 

them to understand the statement in the worked example, 

‘33% is almost equal to #’’. Ask a student to read the 


concluding statement. 


Working Together: It is advisable at this time to have students 


express percents similar to Ex. 3 as two-place decimals. In 
other words, 70% is expressed as 0.70, not as 0.7. This will 
help students to understand that 7% (Ex. 2) is equivalent to 
0.07. For Ex. 10-12, the students can express each percent 
as a fraction with a denominator of 100 and then show the 
fraction in lowest terms. 


RELATED ACTIVITIES 


For each of these, write a sentence e Have students research other facts 
using a fraction in lowest terms. similar to the ones in Ex. 20-28 on 


19. Some people spenddome People spend 29. An average 11-year-oldAn average |l-year-old page 267 and express the percents as 
67% of their too OF their boy has grown to about’ M25 grown to about fractions or vice versa. 


ae ‘Pet l 
lifetimes awake. _!ifetimes awake. 81% of his adult height!@ Of his adult height e As an extension of the Try This 


An average -year- : 
. An average 11-year-old)\-year-old gir) 22. An average 12avadtold wares oar et feature, you may wish to have the 


girl has grown to abouthas grown To about boy has grown to about of his adult height students continue some of the divi- 
93% of her adult height23 of her adult height 84% of his adult height. sions. They may use a three-place 


. About 20% of the air WeAbout ¢ of the 24. About 80% of the air weAbout + of the air decimal or a four-place decimal to 


breathe in is oxygenair we breathe in is oxygen. breathe in is nitrogenwe breathe inis nitrogen show a percent for some of the 
- About 17% of the air weAbout {2 of the 26. About 78% of the air weAbout 24 of the air fractions in Ex. 1-5 or for some of the 


breathe out is oxygen.airwe breathe out breathe out is nitrogenwe breathe out is fractions in Ex. 1-20 on page 239. 


. |S Oxygen. fee uth ; 
. About 5% of the a eee at 28. The mass of oxygen in the. 9 Note that some of the percents will be 
we breathe out outag of the air The mass of 


is carbon dioxide, We bresthe out is eet Hed is pied 63% Ofoyygen in the greater than 100% because some of the 

" carbon dioxide. efota' mass. of the bodyhumen body is about numbers on page 239 are greater than 

joo of the total 
mass of the body one. 

e Students can prepare sets of cards 


: similar to the following for the game 
in value to it. ‘se > : 

Match Up’’ described on page T 381. 
29. 25% | 30. 14%! 31. 50% + ky ae 


m f; 9 
33. 20% i 34. 33% 1 35. 13% i 36. 17% a 20:100 beeen 


e Have students complete charts simi- 
Sometimes percents will be decimals lar to the following 
Or numbers in mixed form. , 
Examples: 33.3% is 0.333. 
It is closer to 4 than 33% is. 


Match one of these 


fractions with the 1 
percent closest 8) 

















335% is exactly ¥ 


Use a one-place decimal to show 
a percent for each of these. 


2 S ff 8 Uh 
1. 366.7%. 2 §83.3°% 3. 3 1a5%/. 4 988.9°/. 5- 7758.3°%. 


Show a percent with a fraction 
for each of these. 


2 5 1 8 7 
6. 366.2%, 7. 6834°, 8 gaz’) 9 oaaer/, 10. 79584 %/, 








Exercises: Note that for Ex. 19-21, 25, and 28, the fractions division as indicated below. Point out that the percent 
with a denominator of 100 are in lowest terms. For Ex. shows a decimal or a fraction. 
22-24, 26, and 27, the fractions with a denominator of 100 ' & 
are not in lowest terms. 3 > 100 ‘ ahiwotlot sets 

For Ex. 29-36, it would likely be best to express each ehh 24 te eae ele. 

fraction in the chart as a decimal and then as a percent, 3 Xx Bx 1005 PUES Dies 333 or 33.3. ie 
rounding quotients’ with repeating digits to two decimal dag oe cae 33.3, ree eats een ee 
places where necessary. Emphasize that some of the given 5 100 100 3 


percents are almost equal — not exactly equal — to the 
fractions in the chart. For example, for Ex. 32, 11% is 
almost equal to $ because 0.111. . ., the decimal equivalent 
for 3, is rounded down to 0.11, which is then expressed as 
11%. 


Try This: Refer to Ex. 29 and 34 on page 267.Review that 4 and 
25% are equivalent, whereas 4 and 33% are close in value 


Emphasize that } is closer in value to 33.3% than to 33%, 
and that 4 and 333% are equivalent. 


Assessment 
Show each percent as a decimal. 
1. 70%0.70 2. 43%0.43 3. 2%0.02 


but not equivalent. joo is equivalent to 33% and 4 is Show each percent as a fraction with a denominator of 100. 
equivalent to 33 which is close to io, or 33%. Explain that 4. 26% 22 5. 50% 22 6. 4o, 4. 

it is possible to write a percent closer to 3 than 33%, and 100 100 100 

that a percent equivalent to 4 can also be written. This is Show each percent as a fraction in lowest terms. 

best demonstrated on the board using cross products and ae 8% A 8. 81% > 9, 30% 3 
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Pages 268-269 
LESSON OUTCOME 


Find a percent of a number; solve 
related word problems 


Materials 
Step-on scales for the students to find 
their masses 


Prerequisite Skills 
Express a percent as a decimal; multi- 
ply a whole number by a decimal 


Checking Prerequisite Skills 
Show each percent as a decimal. 


1. 4% 0.04 2. 20% 0.20 
Multiply. 

3. 0.75 x 26 |9.5 

4. 0.9 x 782 703.8 


LESSON ACTIVITY 


Before Using the Pages 


e Write the following on the board. 
1. $of 14 2S el 


3. 50% of 14 






Finding a Percent of a Number 





The mass of bone in 

the human body is about 
18% of the total mass 

of the body. Stephanie 
has a mass of 38 kg. 

How heavy are her bones? 










To find 
18% of 38, 








find 
0.18 of 38, 









or 
0.18 x 38. 











38 
0.18 
3 04 
3 80 
6.84 








© To find a percent =: 
of a number, change , 
the percent to a 

~ decimal and multiply. 









Stephanie’s bones have 
a mass of 6.84 kg. 







Working Together 






What two numbers are multiplied 
to find each of these? 






1. 85% of 670.85 and67 2. 6% of 1200.06 and 1403. 70% of 23790.70 and 4379 






Find each of these. 


4. 85% of 67 56.95 









5. 6% of 120 7.4 6. 70% of 2379 1665.3 







268 






Using the Pages 


e Provide an opportunity for the students to discuss the 
photographs on page 268. Then direct the discussion to the 
word problem. Discuss that 18% is equivalent to 0.18, and 
therefore, 18% of 38 is equal to 0.18 of 38, or 0.18 x 38. 
Have students explain the multiplication and the informa- 


Review that Ex. 1 and 2 give the same result, 7, because 
the word ‘‘of ’’ indicates multiplication. Ask what can 
replace the word ‘‘of ’’ in Ex. 3. Write 50% x 14 on the 
board. Develop that the answer to Ex. 3 must also be iF 
because 50% is another way of representing yoo, or 4. 
However, it may seem unusual to show 50% X 14 for Ex. 
3 because it appears to suggest the whole-number 
multiplication 50 x 14 = 700. Let the students consider 
this dilemma for a few moments. Explain that in previous 
lessons they have learned how to multiply with whole 
numbers and with decimals, and that in this lesson, they 
will learn how to multiply with percents. Then have them 
turn to page 268. 
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tion in the ‘‘thought cloud’’. Read the concluding 
statement. 

Have the students multiply 0.50 and 14 to check the third 
exercise from Before. Using the Pages. 


Working Together: The numbers in Ex. 1-3 are repeated in 


Ex. 4-6. Ex. 1-3 deal with expressing a percent as a 
decimal. Ex. 4-6 deal with multiplying by the decimal. Pay 
particular attention to the zeros for expressing 6% as 0.06 
and for expressing 70% as 0.70. 


Exercises: Provide step-on scales so that the students can find 


their masses to the nearest kilogram for Ex. 15. 


RN NN eee 


Exercises 


Find each of these. 


- 40% of 375 |50 

. 9% of 60 3 

. 50% of 172 86 

. 95% of 780 74} 

. 67% of 48 32.16 

. 75% of 16000 12000 
Peta of 35. 0.35 

- 10% of 350 35 

. 30% of 4570 137) 

. 25% of 9724 a43\ 


This chart shows information 


about the mass of the human body. 





Female Male 





Water 54% 60% 
Muscle 36% 42% 
Fat 28% 18% 
Bone 18% 18% 





Use the chart to help you 
answer these questions. 


11. How much of Stephanie 
is water? 20.52 kg 


12. How much of Stephanie 
is muscle? 13.68 kg 


13. How much of Stephanie 
is fat? 10.64 kg 


Todd has a mass of 34 kg. 


Percents you observe can 
help you make estimates. 


1. A baseball pitcher has struck 
out 40% of the batters in past 
games. In the next game, what 
would be a reasonable number 
to expect the pitcher to strike 
Out in facing 27 batters? || 


. 33% of the nuts in a can are 
cashews. !f you take 35 nuts 
from the can without looking, 
what would be a reasonable 
number of cashews to expect?!Q 


This spinner is divided into 
8 sections, all the same size. 








J 





What percent of the spaces 
3. show 0? 50% 
4. show 1? 35%. 


In 200 spins, how many 
times could you expect to 


5. score 0?100 6. score 1? 50 


What total score could you 


14. How much of Todd is water ?20.40kg| reasonably expect in 


muscle? fat? bone? |4.28 ka, 6.12 k 
6lQ\k 


. How much of you is water? 
muscle? fat? bone? 
Answers will vary, 


7. 200 spins?|75| PROBLEM 
8. 1000 spins78/5} SOLVING 





Problem Solving: These exercises show how percent can be 
used to estimate probability. Ex. 1 and 2 involve finding a 
percent of a number. For Ex. 3 and 4, the students write a 
ratio or a fraction and then express it as a percent. The 
percents found for Ex. 3 and 4 are used to make estimates 
for Ex. 5-8. 


Assessment 

Find each of these. 

1. 42% of 78 32.76 2. 60% of 364 al8.4 

3. 7% of 920 64.4 4, 98% of 5708 5593.84 


Solve. 
5. 75% of the 40 students in Donna’s class saw the skeleton at 
the museum. How many students saw the skeleton? 30 


RELATED ACTIVITIES 


e For more practice, you may wish to 
have the students complete Ex. 33-48 
on page 337. 

e Have students use copies of the 
circle on page T 385 to make spinners 
like the one in the Problem Solving 
feature. Have them estimate how many 
times they would expect to score 0 (1, 
2, 3) in 50 spins and then estimate the 
total score they would expect in 50 
spins. Have them test their estimates 
by spinning the arrow and recording 
the results in tally charts. This activity 
can be varied by changing the numer- 
als on the sections (A), the number of 
sections on the spinner (B), or the sizes 
of the sections (C). 


(A 
Sy 


ed 


C: 
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Pages 270-271 
LESSON OUTCOME 


Use percent to calculate interest; solve 
related word problems 


Interest 





Vocabulary 
interest, deposit, withdrawal, savings 
account, profit 


Prerequisite Skills 
Find a percent of a number 






Checking Prerequisite Skills 
Find each of these. 


1. 10% of 42 4.a 
2. 25% of 738 |84.5 
3. 8% of 6490 5I9.a 
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LESSON ACTIVITY 


Using the Pages 


e Use the photographs to motivate a discussion about banks. 
Discuss such aspects as depositing money in a bank 
account, writing cheques, and borrowing money from a 
bank. Relate the discussion to the students’ knowledge and 
experience with banks. They may refer to stories they have 
read about banks or programs they have watched on 
television. Some students may have Savings accounts or 
may have visited banks with their parents. During the 
discussion, ask the students about receiving interest for 
money that has been deposited in a bank, and paying 
interest for money that has been borrowed from a bank. 

Ask one student to read the statement below the title of 
the lesson. Ask another student to read the information 
describing Sandra’s savings account. Ask how 5% of $50 is 
found, recalling the procedure of the lesson on pages 268 
and 269. 
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Interest is the amount paid for using 
money that belongs to someone else. & at different times 


Sandra has. $50 in her 
Savings account. 
year the bank pays Sandra 
interest that is equal 

to 5% of the $50. 


Each 


For 5% of $50, multiply 0.05 and 50. 
0.05 x 50 = 2.50 


Each year the bank pays 
Sandra $2.50 interest. 


The bank uses Sandra’s $50 
and other money to make 
loans, Each year the bank 
receives interest that is 
equal to 9% of its loans. 


For 9% of $50, multiply 0.09 and 50, 
0.09 x 50 = 4.50 


Each year that the bank is 
able to have Sandra‘s $50 
out on loan, it receives 

$4.50 for the $50. 


When it is able to have 
Sandra’s $50 out on loan, 
the bank earns 4% of the 
$50, or $2.00, in profit. 


£ 0.04x50=2.00 
This is one way that a bank 
is able to stay in business. 





At oan Siete 


Banks pay interest 






> during the year, a 


wee: See 





pores 

























we 













Have students read the example describing how a bank 
uses the money that people deposit. Compare the interest 
the bank receives for $50 that is loaned and the interest 
Sandra receives for $50 that is deposited. Develop that the 
difference between the amounts is the difference between 
9% of $50 and 5% of $50, which is 4% of $50, or $2.00. 
Note that the difference, $2.00, could also be found by 
subtracting $2.50, the interest received by Sandra, from 
$4.50, the interest received by the bank. 


Exercises: Remind the students to include the symbol $ in each 
answer. Ensure that they understand how to complete the 
chart for Ex. 14-16. 


Problem Solving: Explain that interest left in an account at the 
end of one year provides more money on which to receive 
interest for the following year. Provide an opportunity for 
the students to share their solutions. 





Exercises 
Find each of these. 


- 4% of $350 $)4 

5% of $350 $17.50 
of $350 + | 
of $350 4 34.50 
of $350 +8 

% of $350 3).50 

. 10% of $350 4+ 35 

- 12% of $350 $44 

. 13% of $350 $45.50 

. 14% of $350 449 

. 15% of $350 459.50 


A OGMNRA AWN = 


cord sack 


Solve. 


12, You deposit $75.50 in a bank. 13. You borrow $25 from your 
In a year the bank will pay parents and offer to pay 2% of 
you 6% of $75.50 in interest. $25 as interest. How much 
How much will the interest be?$4.53 will the interest be? $0.50 


Complete this chart. 





In one year the | 


| Deposit interest that is this 
| | interest will be 


percent of the deposit. 





14. |$10000 
15. | 





























At the start of each year for 5 years, ae NE eee eS ew 
Emlyn deposited $50 in his savings account. ns interest on a savings 
He received 9% interest on his savings :, account is rounded 3 
at the end of each year. Each year he “st the nearest cent. .£ 
added the interest to his account. Merete nates cece A 


1. 1f Emlyn made no other deposits or PROBLEM 
withdrawals, how much would he have SOLVING 





in his account at the end of 5 years? $326.17 
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Assessment 

Find each of these. 

1. 14% of $56 $7.84 2. 9% of $730 $65.70 
3. 2% of $4200 $84 4. 20% of $940 4/88 


Solve. 

5. Jamie had $25 in a bank account for a year. The bank paid 
interest equal to 8% of the money deposited. How much 
interest did Jamie receive? $4.00 


RELATED ACTIVITIES 


e Have students complete exercises 
similar to the following on copies of 
page T 391. 





@ Provide information about the inter- 
est received from banks and trust 
companies for various kinds of ac- 
counts. Have the students find the 
interest that would be received in one 
year for such amounts as $200 and 
$3000. They can compare the amounts 
of interest for different kinds of ac- 
counts. If signs from banks or trust 
companies are on display as examples 
of percents, these can be used as 
reference. 

e Adapt the preceding activity for 
interest paid for loans. 
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Pages 272-273 
LESSON OUTCOME 


Use percent to calculate discount 






Discount 










A discount is the amount that 
is taken away from a given price 
or from a given amount of money. 








Vocabulary 
discount, marked down, regular price, 
sale price 








For the sale on Wednesday, 
there will be a discount 
on each item that is 
20% off the regular price. 







Prerequisite Skills 
Find a percent of an amount of money 












The regular price for a 
jacket is $8.48. What will 
the discount be? What will 
the sale price of the 
jacket be on Wednesday? 






Checking Prerequisite Skills 
Find each of these to the nearest cent. 


1. 33% of $62 $20.46 
2. 50% of $74.50 $37.85 
3. 9% of $8 $0.74 












For 20% of $8.48, 
multiply 0.20 and 8.48. 










8.48 
UD 
1.6960 






‘, 1.6960 rounds to 1.70. * 










The discount on the jacket 
on Wednesday will be $1.70 







For the sale price on Wednesday, 
subtract 1.70 from 8.48. 









8.48 





The sale price for the jacket 
on Wednesday will be $6.78. 





LESSON ACTIVITY from the regular price to find the sale price of the jacket. 
Refer again to the information on page 273 about the 
Before Using the Pages sale. Review that the price on Wednesday for the jacket is 


$6.78. Ask how to find the price that would be charged on 


© Begin with a brief discussion about buying items that are on Thuikdayaandlen BNNs 


sale. Ask for ways in which stores can indicate that the 


price of an item is less than the regular selling price. For Exercises: Ensure that the students understand that the discount 
example, the price tag may show the original price and the on Thursday (Friday) is applied to the price charged the 
reduced price ($18-95, $15.50). Stores may advertise that previous day, not to the original price. You may wish to 
two of a particular item will be sold for the price of one. discuss how to complete the first line of the chart. Point out 


that to find the discount on Friday, 334% may be expressed 


Using the Pages as the fraction 4 or as the decimal 0.33. This option will 


© Draw attention to the announcement illustrated at the top of result in slight differences in answers. For example, for Ex. 
page 273. Point out that percents are used to indicate sale 1, the sale price on Thursday is $2.40. The discount on 
prices. Ask a student to explain what is meant by ‘“‘marked Friday can be found in the following ways. 


down 20%’’, for Wednesday’s bargain sale. Then direct the 


af 
discussion to the worked example on page 272. A os oct eel 
Ask a student to read the statement at the top of page 272 2 § on ; X_0.33 
to introduce the term discount. Discuss the example j 720 
showing how to find 20% of $8.48. Emphasize that $1.70 720 
is the discount, which means that this amount is subtracted $0.7920 (about $0.79) 
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Whatever you do this week, don’t miss our 


WEAN GOING OUT OF BUSINESS 
BPRS SALE ||| 





Wednesday: All merchandise 


will be marked down 





Thursday: Remaining merchandise 
will be marked down another ~~ = 2B 


Friday: Remaining merchandise 


will be marked down another + 33. 


After that, our doors will be closed forever! 





| HURRY! HURRY! HURRY! 





Exercises 


Complete. Answers may vary. 


He Wednesday ae Thursday | Friday 





Regular . Sale ; Sale : le | 
"g Discount ; Discount Discount oa a 
price : price 


. [Shirts | $4.00 |/$0.80? a0|ls080? —-‘|$a240 
. |deans | $7.60 [$15a? _ [6?osi|si5ar ($4756 
| $3.75 $0.75? ?00]| 40:75 184205 

$3.26 roo — [sarci|aoes? (#1296 


$10.50 lao? (48240|$a10) 
Socks | 69¢ [[14¢? |  255q[i44? 













































































. Give a price of something that you bought recently. 
What would be its price in this store on Friday of this sale? Answers wil\vary 
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Some students may express 4% as 0.333 and use 


0.333 < $2.40 to obtain a discount of $0.79920, which is 
rounded up to $0.80. 

When the students have completed the chart, discuss that 
the chosen percents allow items to be marked down by 
approximately the same amount each day. 


Assessment 
Complete the chart. Prices will be marked down by 25%. 


Regular Sale 
| price Discount | price 
















1. | Jackets $36.00 $9.00 {$27.00 
2.4| Hats $5.50 $|.38 SUNDA 
3. | Sunglasses 98¢ as¢ 13 





RELATED ACTIVITIES 


e For more practice, have the students 
complete a work sheet similar to the 
following. 





e Provide newspaper clippings of 
items on sale for which the discount is 


indicated by a percent and have the 
students find the sale price of each 
item. 

e For an art lesson, have the students 
make signs advertising a sale. Display 
the signs and have the students write 
and solve word problems related to 
them. 
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Page 274 
OBJECTIVE 


Solve problems in more than one step 


RELATED ACTIVITIES 


¢ As a challenge, have students write 
word problems for which’ solutions 
Tequire several steps. Have other stu- 
dents solve the word problems. The 
pictures in this unit or a story which 
the students have read may suggest a 
topic for the problems. 

© If your province has a sales tax, have 
the students find the total cost for items 
shown in catalogs and newspapers. 


LESSON ACTIVITY 
Using the Page 






Solving Problems in More Than One Step 





Mrs. Cotter bought a stuffed panda 
for each of four nieces and a 

stuffed giraffe for each of three other 
nieces. Each stuffed panda cost 
$9.76. Each stuffed giraffe cost 
$7.87. What was the average 
amount she spent for each niece? 


4 stuffed pandas cost 4 x $9.76, or $39.04 


3 stuffed giraffes cost 3 x $7.87, or $23.61 of > 
The 7 stuffed animals cost $62.65. = PA 


















The average amount Mrs. Cotter spent 
for each niece was $62.65 ~+ 7, or $8.95, 










Solve these problems, Each requires mare than one step. 






1. A pencil costs 19¢. An eraser 
costs 15¢. Lloyd bought 
3 pencils for himself and a 
pencil and an eraser for each 
of his 6 friends. How much 
did he spend? $2.6] 


3. In Manitoba an amount equal to 4. The regular mail-order 
5% of the regular price is added price was $11.95. The 
to the regular price as a sales sale price was 20% off 
tax. In Nova Scotia the sales the regular price. The 
fax is 8% of the regular price. sales tax is 8%. There 
A game costs $24 in Manitoba. is also a fee of $2.25 
In Nova Scotia, it costs 25¢ for postage. How much 
less. In which province would must be paid for the 
YOu pay more for the game? mail order? $|2.57 


NONE SeOl ts 5. Mrs. Cotter bought 5 cans of 
engine oil at $1.32 each. At 
another store she bought 6 cans 
of the same oil for 25% off $1.32. 
What was the average price that 
Mrs. Cotter paid for a fe eh ol? 


2, Sheila bought 6 trays, each a 
different size. The smallest 
cost $7.89. Each increase in 
size increased the price of a 
tray by $2.74. What was the 
average price for each tray ?$|4.74 
































PROBLEM 
SOLVING 


¢ Allow a few moments for the students to read the worked 
example independently. Then ask questions such as ‘‘What 
did Mrs. Cotter buy?’’ ‘‘What are you required to find?’’ 
‘‘Why is more than one step needed to find the average?’’ 
Develop that the following steps are necessary to solve the 


problem. 


1. Multiply to find the cost of the stuffed pandas. 
2. Multiply to find the cost of the stuffed giraffes. 
3. Add to find the total cost for the stuffed pandas and the 


stuffed giraffes. 


4. Divide to find the average amount spent for each niece. 

Discuss each step and have students explain the reason <3 
for each operation that is used. You may wish to have the 
students perform the indicated operations to check the 


amounts shown in the example. 


e After the students have completed the exercises, have several 
of them tell the steps they used to solve the word problems. 
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Checking Up 


Complete. 





1. | 58 out of 100 | 537100 FS ? 0.58? [58°22 
30 out? of 100 | 30:100 |; 0.30? 30%2 
Tout?of 100 | 7:7100 0.07? Tole 


FY out? of 100 | 94:2100 ‘ 0.94 94a 
Q out? of 100 A? 100 é 0.0a ? 























2% 





Write a percent for each decimal. 


6. 0.82°8A°. 7.0.25 a5% 8. 0.08 8%. JTO62G0"/- , 0133 Ge Je 


Write a percent for each fraction. 

23 & 3 a ° ° ° 
ile 100 a3 |o 12. 4 pe) Me ley aA 10 iE: s 40 16 : 5 a5 15 
162 S37" 047. 4 yas inets: ee 17°/o 


Write a decimal for each percent. 


212 49% 0.49 22. 7% 0.07 23. 40% 0.40 24. 75% 0.75 


Write a fraction with a denominator of 100 for each percent. 


8 9 SY 10 
26. 81% Too)«| 27. 9% OG 28. 54% 100 29. 70% 00 


Write a fraction in lowest terms for each percent. 


31. 30% 72 32. 60% 2 33. 50% 4 ! 


34. 25% 4 


Find each of these. 


36. 38% of 75 a8.5 37. 67% of 300 Q0| 38. 40% of 95 38 


Solve. 


40. The discount is 20% off 
the original price. The 
original price was $2.80. 
How much is the discount? $0.56 


39. How heavy are the sunflower 
seeds in 25kg of bird seed 
when 40% of the mass 
is sunflower seeds? |0 ka 


. Each year the bank pays 
interest equal to 9% of the 
money in a savings account. 
How much interest will it 
pay on savings of $178? 416.0a 


. Each year the bank charges 
interest equal to 12% of 
the amount it has loaned. 
What will be the interest 
for a loan of $650? #78 


Page 275 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 


RELATED ACTIVITIES 


e For more practice, provide a work 
sheet similar to the following. Have 
students ring equivalent fractions, dec- 
imals, and ratios for each percent 
given. 





e Have the students complete dia- 
grams similar to the following on 
copies of page T 391. 


hah 


EY 


e Have students play the game ‘‘In- 


Skills Exercises 


Convert among ratios, fractions, 
decimals, and percents 

Express a decimal as a percent 

Express a fraction as a percent 


Express a percent as a decimal 
Express a percent as a fraction 
with a denominator of 100 
Express a percent as a fraction 

in lowest terms 
Find a percent of a number 
Solve word problems 








Related 
Pages 


/ 


T 286-T 287 
T 288-T 289 
T 288-T 289 
T 290-T 291 


T290= 0291 


T 290-T 291 
1292-1293 


ventory’’ described on page T 380 for 
examples of percent. 


Comments 


Use the results of the students’ work to determine which 
concepts need to be reviewed. Some difficulties may occur 
because students have not mastered a previously taught skill 
such as dividing with extra zeros in the dividend. Group the 
students for review according to their needs. Adapt the teaching 
suggestions and related activities for the appropriate pages to 
review or to reteach the necessary skills. 
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Unit 14 Overview 


Motion Geometry 


Congruency of shapes is studied in this unit by means of 
motions. In Unit 9, congruent figures are determined by 
tracings. In this unit, tracings are also used to identify three 
kinds of motions: the slide, the flip, and the turn. Students use 
tracings to draw images for these three kinds of motions, and 
they also learn to use methods based on counting for identifying 
and drawing slide and flip images on grids. Turns are used to 
determine whether shapes have rotational symmetry. Tiling is 
examined to identify by what motions two or more shapes may 
be used to create patterns. Students also examine tessellations, 
patterns which use only one shape. The value of models in 
solving certain kinds of problems is pointed out in the Problem 
Solving lesson of the unit. 


Unit Outcomes 


© identify one figure as the slide image of another figure for a 
given slide arrow 

¢ draw the slide image of a given figure for a given slide arrow, 
with a grid and without a grid 

¢ draw the slide image of a given figure on a grid by using a rule 

© write the rule for a given slide arrow 

© identify one figure as the flip image of another figure for a 
given flip line 

© draw the flip image of a given figure for a given flip line, with 
a grid and without a grid 

¢ draw the flip image of a given figure on a grid for a given flip 
line by counting units 

© identify one figure as the turn image of another figure for a 
given turn angle 

¢ draw the turn image of a given figure for a given turn angle, 
with a grid and without a grid 

¢ identify figures having rotational Symmetry (turn symmetry) 

identify the number of different turns less than a full turn for 

which a shape has rotational symmetry 

make a tiling pattern using more than one shape 

identify shapes that can be used to make tessellations 

draw tessellations 

find the sum of the measurements of the angles at a corner ina 

tessellation 

© identify slides, flips, and turns in tiling patterns 

© identify slide, flip, and turn images in tiling patterns 

© use models to help solve problems 


Background 


In previous work, students may have had informal experi- 
ences related to the topic of congruency. They may have 
superimposed cutouts of polygons on others to see if they had 
the same sizes and shapes. Under such circumstances, they may 
have acquired misconceptions about congruency by paying 
attention to the region inside each polygon, rather than to only 
the size and shape of its outline. It is only the points in the line 
segments, rather than the points in the enclosed space, that 
constitute the polygon. Superimposing a tracing of a polygon on 
another polygon is somewhat better in this regard because the 
line segments, their lengths, and their contained angles are 
emphasized. 
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In this unit, another approach is used to determine congruency 
by noting whether a tracing of a figure can be moved to match 
another figure in the same plane. This is known as motion 
geometry, or more formally, as transformation geometry. 
Again, tracings are used, but more emphasis is given to the 
matching of points, and to observing whether the points in one 
figure match the corresponding points in another figure. 

Three basic transformations are studied: the translation 
(slide), the reflection (flip), and the rotation (turn). The less 
formal terms in parentheses are used to describe the motions at 
this level. A slide can occur along a straight line and the 
orientation of the shape is not changed. Both the direction and 


the length of a slide may be 

indicated by a slide arrow . | 
(A). Every point of the shape 

moves the same distance and ia Vie 
in the same direction. There- (Ch | 

fore, the image and the origi- 

nal shape must be congruent. 
On a grid, a slide arrow can 
be described by a move of a 
number of units to the right 
(R) or to the left (L), and then 
a number of units up (U) or 
down (D). For example, the 
slide arrow shown in B is 
described by the rule (3R, 2U). If the same rule is applied to 
each vertex of a triangle on a grid, the vertices of the slide image 
are located. 

A shape can be flipped about a line, and the image is the 
reverse of the original shape. Corresponding points of a figure 
and its image are equal distances from the flip line, and the line 
joining them is perpendicular to the flip line, that is, it intersects 
the flip line at right angles (C). If a figure and a flip line appear 
on a grid with the flip line along one line of the grid, the vertices 
of the image may be plotted by counting the units from each 
vertex to the flip line (D). Flip lines can occur outside a shape 
(C, D), along one side (E), at a vertex (F), or inside the shape 
(G). In every case, there is a reversal, and corresponding points 
are the same distance from the flip line and on opposite sides of 
it. 








A shape can be turned using any point as a turn centre. The turn 
centre may be outside the shape (H), inside the shape (J), or on 
the shape (K, L). The direction and amount of rotation is 
indicated by a turn arrow which shows both the turn centre and 


the turn angle. 
K-— —— L 
A 


H J 


iN 
IP 
mS a 
| 2S | 
[po | 
[EE 


The orientation of the shape is altered according to the amount of 
rotation. Every point in the shape turns the same amount, hence 
the original shape and its image are congruent. Since a turn may 
be in either a counterclockwise or a clockwise direction, the 
same image may be obtained by two different turn angles. For 
example, a 4+ turn counterclockwise, 
clockwise, 
center. 

In previous books of Starting Points in Mathematics, flip lines 
are used to discover line symmetry in polygons. It was found 
that regular polygons have more than one line of symmetry and 
that the number is related to the number of sides. In this book, 
turns are used to discover that some polygons have rotational 
symmetry, or turn symmetry. It is noted that several different 
turns less than a full turn may be used to fit a regular polygon 
onto itself. For example, a square will fit onto itself after a 
rotation of a } turn, a4 turn, or a 3 turn. It is easily seen that the 
number of ways is related to the number of sides of equal length 
for the regular polygon: an equilateral triangle (3 sides) two 
ways, a square (4 sides) three ways, a regular pentagon (5 sides) 
four ways, and a regular hexagon (6 sides) five ways. In each 
case, the number of images which match the original regular 
polygon is one less than the number of sides of equal length. An 
irregular polygon, however, has no rotational symmetry and 
only a full turn can be used to fit the shape onto itself. 

Interesting tiling patterns may be made by using shapes which 
have some of their sides congruent. In forming a pattern, the 
shapes must not overlap, neither must they leave any spaces. 
Sometimes as few as two or three shapes may be used, as shown 
(M). If, however, only one shape is used to tile a region, the 
pattern is known as a fessellation (N). In this book only 
polygons are used to make tessellations, although curved shapes 
are frequently found in artistic decorations. 


M N 


, and a ? turn 
, give the same result for the same turn 





Teaching Strategies 


The lessons in this unit involve considerable student activity, 
utilizing several different kinds of materials, such as tracing 
paper, graph paper, and various shapes to represent polygons. 
The teacher’s role in developing the concepts of the unit is 
particularly important in guiding the pre-book activities. Since 
these form a foundation from which the textbook activities can 
be carried out, they need to be directed carefully by the teacher. 
It is important for the teacher to work with and watch the 
students as they proceed through the steps outlined in Working 
Together and Exercises of the lessons. It may be advisable, 
therefore, to divide the class into several groups. Students’ 
previous achievements in number operations can be ignored in 
structuring groups, since the concepts of motion geometry are 
unrelated to them. It is suggested that while the teacher and one 
group of students are engaged in a lesson, other groups may be 
assigned other work. Some of them may repeat exercises in 
earlier lessons of the unit or they may become involved in 
several of the Related Activities. Still others may be assigned 
exercises from Checking Skills on page 297. The exercises on 
this page may be divided into several sets and assigned over four 


or five days. 


In the exercises for the lesson on pages 286 and 287 it is 
necessary to find turn centres for the polygons. Trial-and-error 
methods may be used, but students may reach wrong 
conclusions if the turn centres are not located accurately. It is 
suggested that a more formal method be used to locate turn 
centres. If a polygon has an even number of sides, the turn 
centre is the intersection of two diagonals that join opposite 
vertices. For a polygon with an odd number of sides, lines are 
drawn from two vertices to the midpoints of the sides opposite 
them. The intersection of these lines may be used as a turn 
centre. 

In the Background section it is pointed out that, for a flip, 
each point of an image is the same perpendicular distance from a 
flip line as the corresponding point of the original figure. Thus, 


-if a figure and its image are labeled, the order of naming the 


vertices can indicate the corresponding vertices. For instance, 
for triangle ABC, the flip 


image is triangle DFE. The A D 
name of the image matches yes 

the name of the original “ \ 
triangle point for point, A and ClE oe 
D, B and F, C and E. Other B F 


names of the image, such as 

FED, EFD, and EDF may be used in other circumstances, but 
for an image of triangle ABC the correct order of the vertices for 
the given flip image is DFE. On page 293 this style is used in 
identifying the triangles in Ex. 1-4, but it may be too much to 
expect students to use this precision in naming the images in Ex. 
5-10 since they have been accustomed to naming the vertices of 
a triangle in any order. The teacher should be prepared to accept 
alternative answers in these exercises. 

If students have any difficulties with the set of division 
exercises on page 297, they should be directed to review the 
lessons on pages 146-149 which introduce the use of extra zeros 
in the dividend. 


Materials 


a copy of the equilateral triangle on page T 383, a red pencil, and 
a blue pencil for each student 

large sheets of graph paper and tracing paper or an overhead 
projector and a transparency marked with a grid 

tracing paper, plain paper, construction paper, copies of page 
T 397, copies of page T 400, a straight edge, a sharp pencil, a 
protractor, scissors, centimetre ruler (optional) for each 
student 

pins (optional) 

triangular shapes prepared for the activity suggested in Before 
Using the Pages on page T 302 

a square box and a rectangular box with covers 

pattern blocks such as parquetry blocks 

a copy of the parallelogram on page T 384 for each student 

models for rectangular prisms, triangular prisms, and pentagonal 
prisms (optional) 

semitransparent plexiglass mirrors (optional) 


Vocabulary 

slide turn half turn 

slide arrow turn image ¢ turn, > turn 
slide image turn angle ? turn, full turn 
flip turn centre tiling 

flip image rotational symmetry tessellations 
flip line turn symmetry finger wheel 
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Pages 276-277 
LESSON OUTCOME 


Identify one figure as the slide image 
of another figure for a given slide 
arrow; draw the slide image of a given 
figure for a given slide arrow, with a 
grid and without a grid 






Slides 






at the top of the 


of a skier at the 


Materials 

a copy of the equilateral triangle on 
page T 383, a red pencil, and a blue 
pencil for each student; large sheets of 
graph paper; tracing paper, plain 
Paper, copies of page T 397, a straight 
edge and a sharp pencil for each 
student; pins (optional) 


” The 
© and the direction 


Is the blue shape 
the red shape for 


Extend the arrow. 


Vocabulary 
slide, slide arrow, slide image 






Draw the slide im 


Extend the arrow. 
Trace the triangle. 


14. MOTION GEOMETRY | 


The ski tow is like a ft 
slide arrow. A skier te ye be 


is like a slide image 
bottom of the hill. 


slide arrow shows the distance 


Working Together 


Trace the red shape. 
Mark points E (end point) 
and D on the tracing. 






fi Dee ey of the red 
ig 
Bane SERS ae sel shape for the 
FAD) Dezaaee, BEBE ice “Gil ia 
Beane. oe | ET eT Sige arrow, 
ae VT J shown. 

en Pe pael 


for the slide arrow shown. 


Mark points E (end point) 
and D on the tracing. 












hill 
















of the slide. re 








e When a tracing matches ~ 
- a shape, the tracing fits 
“ exactly onto the shape. 






the slide image of 
the slide arrow shown? 







~ If the tracing 
matches the 
blue shape, the 
blue shape is 
the slide image 






Slide the tracing so that 
E and D move along the 
slide arrow until E is 

Over the tip of the arrow. 

































age of the triangle 





Mark the vertices. 
Remove the 
tracing. Draw 
the slide image. 


Slide the tracing so that 
E and D move along the 
slide arrow until E is 

Over the tip of the arrow. 






















LESSON ACTIVITY 


Before Using the Pages 


© Give each student a copy of the equilateral triangle from page 
T 383 and ask the students to mark a red circle, a red 
Square, and a red triangle at the vertices as shown (A). On 
the opposite side, have them mark in blue the same shape at 
each vertex as shown (B). 





Direct the students to centre the shapes on their desks and 
then move them so that the vertex showing the red circle 
always points to the front of the classroom, that is, the 
shapes must neither turn nor flip. Elicit the word slide to 
describe the motion and give directions such as ‘‘slide 
left’’, ‘‘slide down’’, and ‘‘slide diagonally’’. Develop that 
a slide involves direction and distance. 
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Using the Pages 


© Read the title of the unit. Then draw the students’ attention to 
the photograph. Point out the slide arrow on the photo- 
graph, and discuss how it shows the distance and the 
direction of the slide. Have a student read the statements 
that introduce the terms slide arrow and slide image. Ask 
for other examples of slides, such as a toboggan sliding on 
the snow and certain doors sliding open or shut. 


Working Together: The first example shows how to use tracing 
paper to test whether one shape is the slide image of another 
shape for a given slide arrow. Before the lesson, copy the 
red shape, the blue shape, and the slide arrow on a large 
sheet of graph paper and tape the paper to the chalkboard. 
Emphasize that the line containing the slide arrow is to be 
extended far enough so that at least one more identical slide 
arrow can be shown. Note that marking points E and D and 
extending the slide arrow ensures that students do not turn 
the tracing, and that they slide the tracing for the given 
direction and distance. Demonstrate the procedure of 


RELATED ACTIVITIES 


Exercises e Have students cut pictures from 
Copy each picture on graph paper. Use tracing paper magazines of examples of slides, for 
to test whether the blue shape is the slide image example, children on a playground 
pe red shape for the slide arrow shown. slide and children pulling a sled. The 
1 pi pictures can be displayed and labeled 
= eee ‘‘Examples of Slides’’. 
e Students can create interesting pat- 
terns based on slides for which a figure 
and its image overlap. Ex. 3-6 on page 
277 may be adapted for this by using a 
slide arrow shorter than the one given. 
Students may also draw a shape of 
Copy each shape and the slide arrow on graph paper. their own choice and a slide arrow to 
Use tracing paper to help you draw the slide image produce an overlapping design. The 
of the shape for the slide arrow shown. Answers are shownon page 1373 following example is adapted from Ex. 
6. Students may wish to color their 
designs. 

























































































MOLIB OpITs 

















Trace each shape and the slide arrow on plain paper. 
Use tracing paper to help you draw the slide image. Answers are shown on page [373 


Bee, 


MOUe apis 








tracing the red shape and sliding the tracing to match the Assessment 
blue shape. Then ask a few students to demonstrate the 
procedure. Point out that the blue shape is the slide image 
of the red shape because the tracing of the red shape 
matches the blue shape. Discuss that the slide image would 
be in a different position if the slide arrow were of a 
different length and/or in a different direction. 

The second example shows how to use tracing paper to 
draw the slide image of a shape for a given slide arrow. As 
before, demonstrate the procedure on a large sheet of graph 
paper prepared in advance and have several students repeat 
the steps on the board. Note that the step of marking the 


Copy the picture on graph paper. Use tracing paper to test 
whether the grey shape is the slide image of the white shape for 
the slide arrow shown. YeS 





vertices can be shown by using either pins or sharp pencils Copy the shape and the slide 2 
and pressing firmly so that the indentations show on the arrow on graph paper. Use . 
graph paper under the tracing paper. tracing paper to help you 


draw the slide image of the 


shape Rt the slide arrow 
shown, Answer Is shown 
‘on page 1 373. 


Draw a shape and a slide arrow on plain paper. 


Exercises: It is essential that the students work on a flat surface 
and that they extend the slide arrows as shown in Working 
Together. For these reasons, they are directed to copy the 
diagrams. Provide them with copies of page T 397 for Ex. 
1-4 and plain paper for Ex. 5 and 6. 3. Use tracing paper to help you draw the slide image. 
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Pages 278-279 
LESSON OUTCOME 


Draw the slide image of a given figure 
on a grid by using a rule; write the rule 
for a given slide arrow 





Drawing a Slide Image Using a Rule 






Draw the slide image 
of the red shape 
for the rule (7R, 4U). 













Materials 
a large sheet of graph paper and tracing 
paper, or an overhead projector and a 
transparency marked with a grid, 
copies of page T397 and a Straight 
edge for each student 











From each vertex, count 






















7 units to the Right EEE EEE 
and 4 units Up. ESRESSETES VOCs 
Draw the image point REERSERSZ eos 





for each vertex. 


















He 
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Join the points. 











The blue shape is 
the slide image of 
the red shape for 
the rule (7R, 4U). 





















VAD BRON e can 2 
» 7 units to the Left 
f and 4 units Down. 



























LESSON ACTIVITY Have students identify matching vertices of the two 
triangles, for example, A—»D, B—E, and C—_» F. 
Before Using the Pages Indicate the path from point A to point D that follows grid 


lines for a move of 2 units to the right and a move of 5 units 
up. Ask the students what point is reached by starting at 
point B and moving 2 units to the right and 5 units up. Ask 
a similar question for starting from point C. Then ask 
students to explain why the rule ‘2 units to the right and 5 
units up’’ from any vertex gives the corresponding vertex 
of the slide image. Lead them to suggest that the length and 
the direction of the slide arrow PQ are determined by that 
rule. Ask if there is a way to draw the slide image of 
triangle ABC for the given slide arrow without using 
tracing paper. 


e Use a large sheet of graph paper showing a triangle and a 
given slide arrow. Review the procedure of tracing a shape 
and sliding the tracing for the given slide arrow to obtain 
the slide image. You may prefer to use the overhead 
projector and a transparency marked with a grid. The 
triangle may be traced on a sheet of acetate placed over the 
grid. After the image is drawn, label the triangles and the 
slide arrow as shown. 


Using the Pages 


¢ Ask a student to read the title of the lesson and the instruction 
at the top of page 278. Ask the students what they think is 
meant by (7R, 4U). Have a student read the instructions 
beside the second diagram. For the third diagram, have the 
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RELATED ACTIVITIES 


Working Togeth I 
4 gether e For more practice, you may wish to 


Draw a point on graph ‘Stipa cis aa a a lac have the students use the method 

ane pee irwe ote Draw its slide image for each rule introduced on page 278 to identify 

- _ (0, SU) slide images for Ex. 1 and 2 on page 

fer 2D) 2u(ol7 0) EN 3 4. (3R, 3D) 277 and to draw slide images for Ex. 3 
Write the rule for and 4 on page 277. 

eachielicietartow. Copy the shape on graph paper. e Have students work in pairs using a 

bon sae 'cerarronewrite: the geoboard and rubber bands. One stu- 


5. (a aul 6. IR, 3D) rule and draw the slid 
( UGS dent makes a shape and writes the rule 
ine +144. (4R,0) for a slide. The other student makes 


variation, one student can make a 
shape and a slide image of the shape. 
The other student can write the rule. 

e For enrichment, provide students 
with copies of page T 397. Have them 
label number lines for graphing or- 


"ea 2) feet wy) the slide image for the rule. As a 


Exercises 


Copy the shape on graph Paper. 
Draw its slide image for each rule. Answers are shown on pages 1373 and 7374 

















1. (5R, 2U) 2. (0, 4D) dered pairs of numbers. (See page 42.) 

3. (3L, 4U) 4. (7L, 7D) Name three ordered pairs such as 

5. (4L, 0) 6. (6R, 8D) (251 ii 54) wand! (335) s)Have. the 

students plot the points and join them 

Copy the shape on graph paper. For each slide arrow, to form a triangle. Have the students 
write the rule and draw the ae image. Answers are shown on page 1374 draw the slide image for a given rule 
1 cl ts 8. oe such as (3R, 2U). Ensure that the rule 
does not result in a slide image that is 








off the grid. Have the students write 
the ordered pairs of numbers for the 
vertices of the slide image and com- 
pare these ordered pairs with those for 
the original triangle, to note a pattern, 
as indicated below. 
ee ~ 

(2 (9.3) Rule: (3R, 2U) 

(S54) (8-0) 

(3) (677) 

Nued 

























































































students count 7 units to the right and 4 units up from each Assessment 

vertex of the red shape to check the venues) of the blue Copy the shape on graph paper. Draw its slide image for the rule 
shape. Establish that the blue shape is the slide image of the (3L, 4U). Answer is shown on page T374. 

red shape for the rule (7R, 4U). Point out that the rule is 

written in parentheses in the same way as for an ordered Wy 

pair. Discuss what is meant by (7L, 4U). Summarize that a 

rule shows a move to the left or to the right first, and then a 

move up or down. 


Working Together: Provide copies of page T 397 for Ex. 1-4, 
7, and 8. For Ex. 2 and 3, pay particular attention to the 0 
in each rule. In Ex. 2, the O indicates that there is no 
vertical move; in Ex. 3, the 0 indicates that there is no 
horizontal move. 


Copy the shape on graph paper. Write the rule and draw the slide 
image for the slide arrow. ANSwer is shown on page 1374. 


Exercises: For Ex. 1-6, the slide images are drawn for one 
shape for six different rules. Direct the students to draw the 
parallelogram in the center of one copy of page T 397. The 
six slide images may be drawn on the same sheet. Provide 
another copy of page T 397 for showing Ex. 7-10. 
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Pages 280-281 
LESSON OUTCOME 


Identify one figure as the flip image of 
another figure for a given flip line; 
draw the flip image of a given figure 
for a given flip line, with a grid and 
without a grid 


Materials 

the triangular shapes suggested in 
Before Using the Pages on page T 302; 
large sheets of graph paper or an 
overhead projector; tracing paper, 
plain paper, copies of page T 397, and 
a straight edge for each student; pins 
(optional) 


Vocabulary 
flip, flip image, flip line 


LESSON ACTIVITY 


Before Using the Pages 


© Have the students use the triangular shapes they prepared as 






Flips 


One side of the butterfly 
is like a flip image 

of the other side. 

The black line 
represents 
the flip line. 













Working Together 


Is the blue shape the flip image of 
the red shape for the flip line shown? 






Mark two points 
on the flip line. 


Flip the tracing over. 
Match the two points 


If the tracing 
matches the 




































Trace the red shape on the tracing with blue shape, 
and the two points. those on the flip line. the blue 
BEE 2s So shaneuis the 
U QEU Sas BED EEA ATEN (ORS NE ae ees es er, flip image 
OManary” ‘<B An Citra penis} 
a / 
red shape 
for the 
flip line 





shown. 







Draw the flip image of the triangle 
for the flip line shown. 





Mark two points Flip the tracing over. Mark the vertices. 









on the flip fine. Match the two points Remove the 
Trace the triangle on the tracing with tracing. Draw 
and the two points. those on the flip line. the flip image. 












Gerriecrar | 
ee | 
pet | 


RESET 








paper in half and draw the outline of half a butterfly around 
the fold. Cut out the drawing and unfold it, demonstrating 
that one part is the flip image of the other, and that the fold 
represents the flip line. Emphasize that a shape and its flip 
image, unlike a slide, point in opposite directions, that is, 


suggested on page T 302 to review the concept of a slide. 
Ask them to centre the triangles on their desks so that the 
vertex showing the red circle points to the back of the 
classroom. After they have performed motions for direc- 
tions such as “‘slide right’’, ask if the shapes can slide so 
that the vertex showing the blue circle points to the front of 
the classroom. Then elicit the term flip to describe the 
motion that would make this possible. Emphasize that the 
Shape does not slide. Have the students demonstrate other 
flips using the shapes. 


Using the Pages 
¢ Draw attention to the wallpaper pattern in the photograph. Ask 


how the black line marks the butterfly in a special way. Ask 
a student to read the statements at the top of page 280 to 
introduce the terms flip image and flip line. Fold a piece of 
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their orientation is reversed. Ask for other examples of flips 
on the wallpaper, such as the leaf on one side of a stem and 
the leaf on the other side of the stem. 


Working Together: The first example shows how to use tracing 


paper to test whether one shape is the flip image of another 
shape for the flip line shown. Demonstrate each step using 
an overhead projector or a large sheet of graph paper. 
Establish the need to mark two reference points on the flip 
line to ensure that the image will be the same distance from 
the flip line as the original shape. They also ensure that the 
image is directly opposite the original shape, with no 
sliding upward or downward during the flip motion. 
Emphasize that there are many flip images of the red shape, 
but the blue shape is its only flip image for the flip line 
shown. 


Exercises 


Copy each picture on graph paper, Use tracing paper 
to test whether the blue shape is the flip image of 
the red shape for the flip line shown. 


no 
1. + pte 








RELATED ACTIVITIES 


e Adapt the first activity on page 
T 303 for flips. For example, in some 
apartment buildings, the floor plan of 
one apartment is a flip image of the 
floor plan of another apartment. The 
motion of turning a light switch on or 















































Copy each shape and the flip line on graph paper. 
Use tracing paper to help you draw the flip image 








off is an example of a flip. 

e@ Have students draw a shape and a 
flip line on a copy of page T 397 and 
place a semitransparent plexiglass mir- 
ror on the flip line. They can trace the 
reflection to draw the flip image of the 
shape. Students may also use such 





of the shape for the flip line shown. Answers are shown on page 1374 mirrors to check their results for Ex. 


Ey, 





1-6 on page 281. Students may enjoy 





designing wallpaper patterns that are 





based on slides and/or flips. 








e Discuss the relationship between a 





Trace each shape and the flip line on plain paper. 





flip and line symmetry. For example, 
the line of symmetry for the picture on 


Use tracing paper to help you draw the flip image. Answersare shown on page 1375. page 178 is a flip line; that is, one side 


a: 





of the picture is a flip image of the 
other side. Students can observe that 
the flip line is inside the shape. 










Divide. Use extra zeros tf needed. 
$6.40 emis 





AG 3.105 


LONE SOS) 65,39 
9. 657)571.59 10. 14)126.63 11. 100) 6539 


47 1.08 70.44 
. 600)2826 13. 875)945 14. 55)3874.2 








The second example shows how to use tracing paper to 
draw the flip image of a shape for a given flip line. As 
before, demonstrate the procedure as students read the 
corresponding steps in Working Together. Use a pin or a 
sharp pencil to mark the vertices of the flip image. Point out 
that reference points are marked and that the tracing paper 
is flipped in the same way as for the first example. 

You may wish to have the students try these examples 
using copies of page T 397 and tracing paper. 


Exercises: Provide the students with tracing paper, plain paper, 
and copies of page T 397 to complete these exercises. You 
may wish to provide pins for marking the vertices of the flip 
images. 

Keeping Sharp: Direct the students to record each quotient as a 
decimal, using extra zeros in the dividend as required to 
terminate the quotient. Encourage the students to write only 
the quotient for a division when the divisor is 10 or 100 


(Ex. 1, 8, and 11). 


OF eo, $ 0.45 
1. 10) $64 2. 26)$444 34 3. 45)$160.65 4. 84)$21 


3.08 Sy 
5. 77)191.73 6. 36)291.78 7. 930)28644 8. 10)396.7 aS 
oy 


3 
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Assessment 


Copy the picture on graph paper. Use tracing paper to test 
whether the grey shape is the flip image of the white shape for 
the flip line shown. no 






Copy the shape and the flip 
line on graph paper. Use 
tracing paper to help you 
draw the flip image of the 
Shape for they tlip pine 


shown.Answer is shown 


on en rare: 
Draw a shape-and a flip line on plain paper. 


3. Use tracing paper to help you draw the flip image. 
T 307 


Pages 282-283 
LESSON OUTCOME 


Draw the flip image of a given figure 
on a grid for a given flip line by 
counting units 


Materials 


copies of page T397 and a straight 
edge for each student, pins 


LESSON ACTIVITY 


Before Using the Pages 








Draw the flip image 


Drawing a Flip Image by Counting 








of the red shape for 
the flip line shown. 














































From each vertex, count 
the units from the vertex 
ta the flip fine. Then 






















count that many units 
on the other side 















of the flip line, 
Draw the image point. 




































Join the points. 














“Each point of the 














* ted shape is the same 

















as its flip image. 
the flip image of 


the red shape for 
the flip line shown. 


© Cut copies of page T 397 into four equal parts and give one 


distance from the flip line 3 


The blue shape is 


part to each student. Tell the students to draw a flip line 
along one of the grid lines near the centre of the paper. Ask 
them to use a straight edge to draw a triangle on one side of 
the flip line, with vertices at intersections of grid lines (A). 
Have them fold their Papers carefully along the flip line, 
diagram on the outside, and use a pin to mark a hole at each 
vertex. Then have them unfold the papers and draw the flip 
image by joining the points indicated by the pin marks (B). 
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Have the students fold their papers, diagram on the 
inside, to check that one triangle is the flip image of the 
other. Then ask them to place one finger at one vertex of 
the original triangle and another finger at the corresponding 
vertex of the flip image. Have them move each finger along 
the grid line toward the flip line, counting the units from 
each vertex to the flip line. Note that there is the same 
number of units for each. Repeat the procedure for the other 
pairs of matching vertices. The students may also exchange 
Papers and count the units for matching vertices. 

Recall that earlier in this unit, a method was developed 
for drawing a slide image on grid paper without the use of 
tracing paper. Ask the students if there is a way to locate 
the flip image of a figure on grid paper without the use of 
tracing paper or pins. re a 


Using the Pages 
¢ The worked example demonstrates a procedure for finding the 


flip image of a figure on a grid. The procedure is based on 
the fact that corresponding points of a figure and its flip 





Working Together 


Find the distance 
between the point 
and the line. 








Copy the picture on graph paper. 
Draw the flip image of the 
shape for the flip line shown. 
Answer is shown on page 1375 


Exercises 


Copy the picture on graph paper. 

Draw the flip image of the 

point for the flip line shown. 
Answer |s 


2 oe shown on 
page 1375 


mee 
desscect 























Copy each picture on graph paper. Draw each 
flip image of the shape for the flip line shown. Answers are shown on page 1375. 





de | t 


















































image are the same (perpendicular) distance from the flip 
line. For the exercises on these pages, the flip line is a grid 
line, and the vertices of the figures are at the intersections 


of grid lines. 


Lead the students through the example. Ask them to 
count the units along the grid lines from corresponding 
vertices to the flip line. Point out that the dotted line 
segments joining corresponding vertices are perpendicular 


to the flip line. 


Working Together: Point out the angle of 90° for Ex. 1. Ex. 3 
involves drawing four image points and then joining them 
to form the flip image. Provide a copy of page T 397 and a 
straight edge for each student to complete Ex. 2 and 3. 


































































































Assessment 


1. 


Exercises: Have the students copy each picture on a copy of 
page T 397 and then use a straight edge to draw the flip 


image. 


RELATED ACTIVITIES 


e You may wish to have the students 
use the method introduced in_ this 
lesson for Ex. 1-3 on page 281. 

e Each student can make a design on a 
copy of page T397 as follows. Two 
perpendicular line segments are drawn 
as flip lines. A shape is drawn in one 
of the four sections and flip images are 
drawn in turn, moving clockwise or 
counterclockwise, until four shapes are 
shown. 





e Have the students draw a triangle 
and a flip line on plain paper. Have 
them fold the paper along the flip line 
and use a pin to locate the flip image as 
described in Before Using the Pages. 
Corresponding vertices are joined and 
labeled as shown. Direct the students 
to measure the following line segments 
and angles: AG and GD; BH and HE; 
CI and IF; 2 AGH, 2 BHI, and 
2) CLA BGs wand eS DEF: 
Za BEAwand 4 DEEZ BAC yand 
ZEDE: 








flip line 


Copy the picture on graph paper. Draw the flip image of the 
shape for the flip line shown. 
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Pages 284-285 
LESSON OUTCOME 


Identify one figure as the turn image of 
another figure for a given turn angle; 
draw the turn image of a given figure 
for a given turn angle, with a grid and 
without a grid 


Materials 

the triangular shapes suggested in 
Before Using the Pages on page T 302; 
large sheets of graph paper or an 
overhead projector; tracing paper, 
plain paper, copies of page T 397, and 
a straight edge for each student; pins 
(optional) 


Vocabulary 


turn, turn image, turn angle, turn 
centre, finger wheel 


LESSON ACTIVITY 


Before Using the Pages 





e direction of the turn. = 


‘ Turns can be clockwise 


Turns 


When a number is dialed, 
the finger wheel is 

like a turn image of 
itself at rest. 


“The turn angle shows *, 
the amount and the 


_ OF counterclockwise. 
Working Together 
Is the blue shape the turn image of 


the red shape for the turn angle shown? 


Trace the red shape. 
Mark points 

C (turn center) and 
D on the tracing. 








Turn the tracing 
about C until D 

is on the other ray 
of the turn angle. 








Draw the turn image of the triangle 
for the turn angle shown. 


Trace the triangle. 
Mark points 

C (turn center) and 
D on the tracing. 


about C until 














LI 
LE 
mm B, 


Turn the tracing 


D 


is on the other ray 
of the turn angle. 


a 































If the tracing 
matches the 
blue shape, the 
blue shape is 
the turn image 
of the red 
shape for the 
turn angle 
shown. 













Mark the vertices. 
Remove the 
tracing. Draw 
the turn image. 


RWS Se 
BEBUEEE 
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@ Have the students use the triangular shapes they prepared as 


suggested on page T 302 to review the concepts of a slide 
and a flip. Have them centre the triangles on their desks so 
that the vertex showing the red circle points.to the front of 
the classroom. Have them perform the motions for 
directions such as ‘‘slide down’’ and ‘‘use the right side as 
a flip line’’. Ask questions such as ‘‘Which vertex points 
down (up)?”’ 

Hold one of the students’ triangular shapes on the 
chalkboard, or use a larger similar shape, so that the vertex 
showing the red circle points up. Ask the students to shut 
their eyes as you slide or flip the shape. When they open 
their eyes, ask if the motion performed was a slide or a flip 
and ask how they can tell. Repeat for other slides and flips. 
Then turn the shape about one vertex so that the vertex 
showing the red circle points to the left. Develop that the 
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motion performed was neither a slide nor a flip. Elicit the 
word turn to describe the motion performed and demon- 
strate it for the students. Then have them demonstrate turns 
using their triangular shapes on their desks. 


Using the Pages 
e Ask how a telephone can be used to demonstrate a turn 


motion. Ask students to read the three introductory 
Statements to introduce the terms turn image and turn 
centre. Ask if the turn angle is greater when dialing 2 or 
when dialing 7. Point out the arrow that shows the direction 
of the turn. Discuss whether turns demonstrated by the 
finger wheel are clockwise or counterclockwise. Ask for 
other objects that demonstrate turns, for example, a door 
knob and the arms of a windmill. 


Working Together: The first example shows how tracing paper 


can be used to test whether one shape is the turn image of 
another shape for a given turn angle. Ask students to read 
the instructions in Working Together as you demonstrate 


Exercises: Allow the students sufficient time to copy the 


Exercises 


Copy each picture on graph paper. Use tracing paper 
to test whether the blue shape is the turn image of 
oe red shape for the turn angle shown. 

ie 





























t Hata 





Copy each shape and the turn angle on graph paper. 
Use tracing paper to help you draw the turn image 
of the shape for the turn angle shown. Answers are shown on page 1375 




















oA as ei 
BMeGe Gai 


























Trace each shape and the turn angle on plain paper. 


Use tracing paper to help you draw the turn image. Answers are shown on page 1375. 


6. 


ey, 
turn 
angle 


the procedure using an overhead projector or a large sheet 
of graph paper. Use a pin or a sharp pencil to hold the turn 
centre in place. Pay particular attention to the direction of 
the turn. Have the students recall that it was necessary to 
mark two reference points for a slide arrow and for a flip 
line. For a turn, the reference points are the turn centre and 
another point on-the appropriate ray. Repeat the turn 
motion several times to familiarize the students with the 
procedure. Then ask a few students to demonstrate the 
procedure. 

The second example shows how to use tracing paper to 
draw the turn image of a shape for a given turn angle. 
Demonstrate these steps in a similar manner. 





Assessment 


1. jes 


pictures and to exercise care in tracing the shapes. A sharp 
pencil can be used to hold the turn center in place as the 
paper is turned. Provide the students with plain paper, 
copies of page T 397, tracing paper, straight edges, and, jhe 
you wish, pins. 


shown. 


Copy the shape and the turn 2. 
angle on graph paper. Use 
tracing paper to help you 
draw the turn image of the 


shape for the turn angle 
nswer is shown 

on page 71375. 

Draw a shape and a turn angle on plain paper. 


RELATED ACTIVITIES 


e Adapt the first activity on page 
T 303 for turns. Three examples are a 
bicycle wheel, a ferris wheel, and the 
hands of a clock. 

e Provide the students with copies of 
the triangular grid on page T 399, on 
which to draw designs based on slides 
(A), flips (B), and turns (C). 











TVW 
KAA AAAAAAAY 
YAVAVAVAVAVAVAVAVAVAN 








VV. AVA. AVA, AVIVA 
MY VV ANAAZZ 
VN AVVO 
MV VASA 
V\ AZ VN / ZN 
ZV VV a ZV 
BEE YE 


SEM 





Copy the picture on graph paper. Use tracing paper to test 
whether the grey shape is the turn image of the white shape for 
the turn angle shown. 






3. Use tracing paper to help you draw the turn image. 
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Pages 286-287 
LESSON OUTCOME 


Identify figures having rotational 
symmetry (tum symmetry); identify 
the number of different turns less than 
a full tum for which a shape has 
rotational symmetry 






Rotational Symmetry 









The letter Z has 
rotational symmetry, 
or turn symmetry, 







A shape that Me 
‘, fits onto itself ~~, 
after a turn less “=. 















Materials 

a square box and a rectangular box 
with covers (shoe boxes, gift boxes); 
tracing paper, and a straight edge for 
each student; plain paper (optional) 


Vocabulary 
rotational symmetry, turn symmetry, 
half turn 





. until it 
fits onto 
the original 
letter Z. 


286 


LESSON ACTIVITY 


Before Using the Pages 


@ Display a square box, a rectangular box, and the cover for 
each box. Ask students to demonstrate different ways a 
cover can be placed on the corresponding box. For the 
rectangular cover there are two ways. For the square cover 
there are four ways. Note that a turn motion is applied to a 
cover to show the different ways it may fit the box. Ask 
why a slide and a flip are not useful in this regard. 

Discuss the position of the turn centre for each cover. 
You may wish to draw the two diagonals on the square 
cover (A) and on the rectangular cover (B) to locate the turn 
center at their intersection. Ask students to describe ‘‘how 
far around”’ a cover is turned for each new position to fit 
the box; this corresponds to the turn angle for a tum 
motion. Draw diagram C on the board and ask the students 
to imagine that a box and its cover have that shape. Ask 
how many different ways would be possible for the cover to 
fit the box. Trace the shape on tracing paper and turn the 
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than a full turn has" 
=» rotational symmetry, ~~ 
“., of turn symmetry. a 


Trace the letter Z. 


After a half turn, 
the tracing fits onto 

















Turn the tracing ... 















tracing to show that the ‘‘cover’’ fits the ‘‘box”’ only in the 
original position or when it is turned all the Way around to 
the original position. The turn centre is indicated by the dot 


on the diagram. 





Using the Pages 


e Ask a student to read the title of the lesson. Remind the 

students of their earlier work with line symmetry on pages 

178 and 179. Recall that a tracing of a figure is folded in 

half to test for line symmetry. If the-two halves match, the 

shape has line symmetry. Explain that for rotational 

symmetry, or turn symmetry, a tracing of the figure is 
turned until the tracing matches the figure. 

Have the students try the procedure by using tracing 

paper on the first diagram on page 286. Introduce the term 

half turn to describe the motion. Point out that the turn 





Working Together 


Does AABC have turn symmetry ? 


Trace the triangle 


Turn the i 
andlA aeterdre tracing ... 


re 


Trace the triangle Turn the tracing in 
and A, B, and C. the other direction ... 





A 


Exercises 


Use tracing paper to test each of these for 
turn symmetry. For those with turn symmetry, 
give the number of different turns less than 
a full turn for which the shape fits onto itself. 


1. yes, | 2. yes,3 3. yes, 5 








RELATED ACTIVITIES 


e Have the students test some of the 
shapes on copies of pages T 383 -T 385 
for rotational symmetry. 


- until it fits onto e Students may test numerals such as 
the original triangle. 


88 and 8968 for rotational symmetry. 
Afterward, have them write other 
numerals that have rotational sym- 
metry. 

e Ask students to identify letters of the 
alphabet that have line symmetry and 
those that have rotational symmetry. 
Adapt the procedure for different 
polygons. Ask questions such as ‘‘If a 


- until it fits onto figure has line symmetry, does it also 
the original triangle. 


have rotational symmetry?’’ Have 
them identify figures that have both 
kinds of symmetry. 


<  ee 


4. the letters A to Y 





center is on the letter Z and that the half turn may be 
performed in a clockwise or in a counterclockwise 
direction. Lead the students to realize that if the tracing is 
turned past the half-turn position, it will fit onto the letter Z 
again. This represents a full turn from the original position. 
Emphasize that if a tracing fits the figure only after a full 
turn, the figure does not have rotational symmetry. For 
example, shape C in Before Using the Pages does not have 
rotational symmetry. 


Working Together: For these examples, the original triangle 


and the letters A, B, and C are shown in red; the tracing is 
shown in black. Explain that the letters A, B, and C are 
traced so that the positions of the vertices can be identified 
after the tracing is turned. Have the students try the 
procedure using tracing paper on the first diagram of each 
of the two examples. The turn centre may be located by 
trial and error, by folding the tracing two ways to obtain the 
intersection of two lines of symmetry, or by finding the 
midpoints of two sides and joining them to opposite 
vertices. 


Exercises: Provide each student with tracing paper and a straight 
edge for Ex. 1-4. You may wish to give the students plain 
paper for drawing large letters for Ex. 4. For Ex. 4, the 
letter O may fit onto itself for an unlimited number of turns 
if the letter is circular in shape; if the letter is oval in shape, 
the number of different turns less than a full turn is 1. 


Assessment 


Use tracing paper to test this shape for turn symmetry. Give the 
number of different turns less than a full turn for which the shape 
fits onto itself. / 


1. 
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Pages 288-289 
LESSON OUTCOME 


Tiling Patterns 


The tiles are geometric shapes 


Make a tiling pattern using more than that form a pattern. 
one shape 


Materials 

pattern blocks such as_parquetry 
blocks; tracing paper or a copy of page 
T400 for each student; construction 
paper and plain paper for each student 


Vocabulary 
tiling, > turn, 5 turn, + /turn, full turn 


Exercises 


Use these shapes to make a pattern without spaces. 
1 Patterns are shown on page 1376. 


LESSON ACTIVITY 


Before Using the Pages 


© Several days before the lesson provide the students with 
pattern blocks such as parquetry blocks. Have them arrange 
several blocks to form a design. Discuss which designs use 
one shape, two shapes, or more than two shapes. Have 





used to form the pattern and have students identify the 
shapes (square and hexagon). Point out that a tiling pattern 
shows no spaces and that the shapes do not overlap. Ask the 
students where they have seen tiling patterns made with 
more than one geometric shape. They may mention floors 
or walls in kitchens and bathrooms, and in commercial and 
government buildings. 


them note which designs have spaces and which do not. Exercises: To complete these exercises, the students will need 


If possible, refer to examples in the classroom to develop 
the concept of tiling. For instance, draw attention to ceiling 
tiles and/or floor tiles which are likely square or 
rectangular. Discuss that identical shapes can be placed 
together so that they do not overlap, nor do they leave any 
spaces, and this process is called tiling. Squares and 
rectangles are used frequently in practical instances of 
tiling. 


Using the Pages 


¢ Ask a student to read the title of the lesson and the statement at 
the top of page 288. Ask how many different shapes are 
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to prepare cutouts of the shapes shown. Provide copies of 
page T400 for the students to cut out the appropriate 
shapes, or have them use tracing paper to trace a shape on 
pages 288 and 289, paste the tracing paper on heavy 
construction paper, and cut around the shape. Each student 
can make one cutout for each shape and trace each shape 
several times on a piece of plain paper to form a pattern. 
The students can color the completed patterns. Another 
possibility is to have each student make several cutouts for 
each shape by tracing around the first cutout on construc- 
tion paper of different colors. The cutouts may be pasted on 
a sheet of white paper to emphasize the tiling pattern. You 


RELATED ACTIVITIES 


e Have each student cut an equilateral 
triangle from a sheet of Bristol board 
and mark the vertices with colored 
stickers as shown (A). The same color 
should be marked on both sides of each 
vertex. Have the students trace the 
triangle on a sheet of paper and place 
stickers of the same color at each 
vertex. Direct the students to flip or 
turn the tracing so that it matches the 
original triangle in as many different 
ways as possible. Have them draw 
diagrams to show the six different 


erravghs 


Use at least three of these shapes Fa is} ras ae 
together to make a pattern. po ie shapes sigue aT 
=) Gua are shown on page 1376, Dut not overlap. : 













This is an example of a f turn. 









Here are examples of different turns. 











f : BD we oi CB orl) 






Ask the students to explain the motion 
required from the starting position (1) 
to obtain each of the other positions. 
For each motion, have them describe 
the turn centre or the flip line. 

@ You may wish to introduce the 
concept of a reflex angle, an angle for 
which the measure is greater than 180° 
but less than 360°. The + turn de- 
scribed in the Try This feature is an 
example of a reflex angle. For that 
example, students can derive the 
measure by thinking of three consecu- 
tive clockwise turns of 90°, resulting in 
a turn of 270°. 


The blue shape is a turn image of the red shape. 


Use tracing paper to find out whether 


7 i, 1 3 
the turn is a gq’ 4 5, OF a § turn. 












| 
wert § 

















289 


may wish to have the students use one of these methods for Assessment 
one exercise and another method for the other exercises. 
The tiling patterns can be displayed for several days. 

Two shapes are used for each of Ex. 1 and 2. Three or 
more shapes are used for Ex. 3. Ensure that the students 
understand that the patterns should have no spaces and that 
the shapes should not overlap. 


Use these shapes to make a pattern without spaces. 


1. Iwo patterns are shown on page 1376. 


Try This: For the example, have the students use tracing paper 
to show that the blue shape is a turn image of the red shape, 
in a clockwise direction and in a counterclockwise 
direction. Tell the students that the turn centre is the 
common vertex of the two shapes. Note that the turn angle 
is not shown and develop that the motion is a 5 turn in a 
clockwise direction or in a counterclockwise direction. 
Discuss each of the other examples of turn angles, noting 
that each is a clockwise turn that begins at the red ray and 
ends at the blue ray. 

For Ex. 1 and 2, the common vertex is the turn centre. 
For Ex. 2, the turn is a4 turn in a clockwise direction, or a 
2 turn in a counterclockwise direction. 
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Pages 290-291 
LESSON OUTCOME 


Identify shapes that can be used to 
make tessellations; draw tessellations; 
find the sum of the measurements of 
the angles at a corner in a tessellation 






Tiling the Plane 







Anita made this tiling pattern with a trapezoid. 





Materials 

a copy of the parallelogram on page 
T 384 for each student; a large sheet of 
construction paper; centimetre rulers 
(optional); a protractor, a straight 
edge, and construction paper for each 
student; tracing paper or a copy of 
page T400 for each student; models 
for rectangular prisms, triangular 
prisms, and pentagonal prisms (op- 
tional) 






Patterns like this that can be made 


vocebulany using one shape are called tessellations. 


tessellations 






Working Together 







For the pattern shown above, 






2. find the sum of the 
measurements of the 
angles at a corner. 360° 


1. measure each angle 
aipancOrnenm Oomm> No lOS< 







Use tracing paper to help you make 
a cutout in the shape of this triangle. 







3. Use the cutout and 
draw a tessellation. A Ttessellation is shown on page T 376. 







4. Measure each angle 
at a corner. 18°,81°, 81°, 18°, 81° 31° 


5. Find the sum of the 
measurements of the 
angles at a corner. 360° 
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LESSON ACTIVITY 


the same trapezoid is used to make the pattern shown. 
Introduce the term tessellation to describe a tiling pattern 
that is made with only one shape. Explain that some shapes 
will form tessellations and others will not. Tell the students 
that in this lesson they will encounter examples of each 
kind. 


Before Using the Pages 


© Give each student a copy of the parallelogram on page T 384. 
Demonstrate that these identical parallelograms can form a 
tiling pattern by having each student in turn paste her/his 


parallelogram on the same large sheet of construction Working Together: For Ex. 1, the students are to use a 


paper. The activity may be adapted for small groups of 
students, if you prefer. When the students have finished, 
ask them to turn to page 191. The grids on this page can 
now be interpreted as tiling patterns based on a Square (Ex. 
1), on a rectangle (Ex. 2 and 3), and on a parallelogram 
(Ex. 4-6). Tell the students that a tiling pattern that is made 
using one shape has a special name. 


Using the Pages 


@ Review that a trapezoid is a quadrilateral having one pair of 


parallel sides. For the trapezoid used to form this pattern, 
the non-parallel sides are the same length. Students can use 
their centimetre rulers to check this. Ask how many times 
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protractor to measure the four angles at one comer within 
the pattern. You may need to review how to use a protractor 
fo measure an angle. Ask the students to write the 
measurements on the diagram (A). For Ex. 2, have several 
students state the sum and indicate the comer at which the 
angles were measured. They will note that the sum is 360° 
at any corner. 


A 





Exercises 


Which of these shapes can be used to make 

tiling patterns that are tessellations? 

Use cutouts and draw the tessellations. 

Tessellat fi d 4 are shown on page 1376 
- no 


For each tessellation that you drew, 


5. find the sum of the measurements 
of the angles at a corner. 360° 


Matching cubes can be stacked to fill a space. 


Which of these solid shapes 
can be stacked to fill a space? 





To prepare the cutout for Ex. 3 and the cutouts for Ex. 
1-4 on page 291, have the students use copies of page 
T 400 or use tracing paper as described in Exercises on 
pages T 314 and T 315. Ex. 4 and 5 will enable the students 
to verify that the sum of the measurements of the angles at a 
corner is 360°. 


Exercises: Before the students begin, remind them that some 
shapes can be used to make tessellations, but others cannot. 
Draw attention to the fact that Ex. | shows a trapezoid for 
which there are no sides of equal length, in contrast to the 
trapezoid used to form the pattern shown on page 290. This 
may lead some students to think that the trapezoid for Ex. 1 
will not make a tessellation. They will be surprised to learn 
that it can. 

After the students have completed Ex. 5, compare the 
answers to note that for each tessellation, the sum of the 
measurements of the angles is 360°. 


Try This: The two-dimensional concept of tiling a plane is 
extended to three dimensions in considering solid shapes 


~ If the bases of prisms ©: 
* can be used to make 
* a tessellation, the 

. Prisms can be stacked . 


RELATED ACTIVITIES 


e Have the students work in small 
groups using copies of page T 387 to 
prepare several models of each shape 
shown in Ex. 1-3 in the Try This 
feature. Then ask them to stack and 

paste identical models together to 
demonstrate which leave spaces and 
which do not. The ends of the stacked 
prisms illustrate tiling patterns. The 
patterns which have no spaces are 
tessellations. This activity may be 
adapted for other prisms, particularly 
hexagonal prisms (see page T 388), for 
which an example is found in a 
honeycomb. 

e If possible, display a small section 

of a honeycomb as an example of a 
hexagonal prism stacked to fill a 
space. 

e Students can create interesting tes- 
sellations based on a shape that is 
derived from a rectangle. A rectangu- 

lar piece of cardboard is cut into two or 
more parts. A new shape is formed by | 
sliding the cut part to the opposite side 
and taping it in place. Two examples 
are shown. Students can use color to 
enhance the tessellations. 


that can be stacked to fill a space. The students are familiar 
with stacking cubes from a study of volume in Unit 6. It is 
recommended that students be given an opportunity to 
manipulate solid shapes similar to those illustrated on page 
291, to discover which shapes can be stacked. These can be 
related to the information in the ‘‘thought cloud’’. For 
example, a pentagon cannot be used to form a tessellation 
(Ex. 3 of Exercises) and a pentagonal prism cannot be 
stacked to fill a space (Ex. 3 of Try This). 


Assessment 





Which of these shapes can be used to make tiling patterns that 
are tessellations? Use cutouts and draw the tessellations. Then 
measure each angle at a corner and find the sum of the 
measurements. A tessellation is Shown on page 1377. 


1. no 2: yes, 360° 





Pages 292-293 
LESSON OUTCOME 


Identify slides, flips, and turns in tiling 
patterns; identify slide, flip, and turn 
images in tiling patterns 








Materials 

tracing paper, construction paper, scis- 
sors, and a straight edge for each 
student; semitransparent plexiglass 
mirrors (optional) 










LESSON ACTIVITY 


Using the Pages 


¢ Ask a student to read the title of the lesson and the 
introductory statement. Have the students use the method 
described in Exercises on pages T 314 and T 315 to prepare 
a cutout to match the red shape. Then have them place the 
cutout on the appropriate shape in the pattern to illustrate 
each motion described below the pattern. For example, 
have them place the cutout on the red shape and then slide 
the cutout to the blue shape. 


Working Together: Direct the students to try to complete Ex. 
1-4 without using their cutouts; then have them use their 
cutouts to check their answers. Ex. 1 and 2 involve 
determining whether the motion that relates two shapes is a 
slide, a flip, or a turn. For Ex. 3 and 4, the motion is given, 
and the students are required to identify the image. You 
may wish to ask other similar questions. 
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Identifying Slide, Flip, and Turn Images 
in Tiling Patterns 


A cutout congruent to the red shape 
was used to make this tiling pattern. 


The blue shape is a slide image of the red shape. 
The green shape is a flip image of the red shape. 


The yellow shape is a turn image of the red shape. 


Working Together 


For the tiling pattern above, 


1. under what motion is 2. under what motion is 
the purple shape an image the blue shape an image 
of the yellow shape? a slide of the purple shape? aturn 
3. what shape is a flip image 4. what shape is a turn image 
of the blue shape? the black shape of the white shape? the orange shape 





















Exercises: Have the students make a cutout or use tracing paper 


to help them complete the exercises and/or check their 
answers. Review that a triangle can be named in different 
ways; for example, ABF, BFA, and FAB are names for the 
same triangle. Remind the students that the direction of a 
slide may be horizontal, vertical, or diagonal in -the 
diagram. Note that answers will vary according to the point 
used as a turn centre or according to the line used as the flip 
line. For this reason it is important to discuss the students’ 
answers and have them explain their results. For example, 
Ex. 1 suggests a flip with JK as the flip line, or a half turn 
with the midpoint of JK as the turn centre. Similarly, Ex. 4 
Suggests either a flip or a half turn. Ex. 2 suggests a slide, 
or a flip for which the flip line is the line through points B, 
J, and U. To reduce the number of possibilities, you may 
wish to tell the students that a turn centre must be a vertex 
of a triangle. If semitransparent plexiglass mirrors are 
available, students may use these on the diagram to check 
for flip images. 





RELATED ACTIVITIES 


e For the pattern on page 293, students 
may identify slide, flip, and turn 
For the tiling pattern below, under what motion is images of a large triangle, for exam- 
1. AOKJ an image of AEKJ? a flip 2. AIOH an image of ALNK? aslide ploninanglows ty. 


3. AIGF an image of ABEF? a turn . AJFI an image of AJPI? aflip at : oe hs a me gel Hi 
adapte or tiling patterns prepare 


during the lesson on pages 290 and 


Exercises 


In the tiling pattern, name 


Answers for Ex.5-7 are given below 
5. eight triangles that are . four triangles that are Other answers are 291. 


slide images of AJPI. flip images of AKNO. passin for e@ Have the students color patterns on 
. three triangles that are . two triangles that are ae copies of the triangular grid on page 
turn images of AIPQ. slide images of each other. ANWV and AOVU T399. Ask them to form a pattern 
. two triangles that are 10. two triangles that are based on a repetition of flip, turn, and 
flip images of each other. ACDE and ADKE turn images of each other. AOKI and AOVU slide motions. The pattern may be 
based on one or more of their initials. 


Students may exchange completed pat- 





* You could use * 


 acutout that / terns and describe them. 


I\IX/ INP 


: is congruent to 
*, the triangles 





e in the pattern % 
=: to help you. 














Find the result. ea Remember to work inside the parentheses f 


“Then work from left to right. feet eine 


2) 2002 (3981211932) 1089 7x, SI dee = (AS 2s DAN) (Oya. S! 

- (2642 — 10) 498938" 75758 4. (922 x 173) — 63 299 96 07 
. 0.87 + (0.83 x 9.1) 8.4a3 65 6.020325) aa 535 

. 700 — (25 370 = 43) + 648 758 8. 4838 = (400 — 195) 23.6 
m(OS8ate 48725) (4072 5.28) to 55 

(Sale 10292) inl Diet OF SO) pollooe 





Keeping Sharp: These exercises provide practice in addition, 5. The possible slide images are ABFA, ACEB, 


subtraction, multiplication, and division with whole num- ARG, AETEe-ADKE,; AIQH, AKOS, 25ENK 
bers and with decimals. They also provide practice in AQSR, APTQ, AOUP, ANVO, AMWN. 
simplifying expressions involving parentheses. 6. AKDE,ALNM, AJPO, and AVNO, if the flip line is 
vertical or horizontal and goes through a vertex. 
Assessment 7. AIGF, AUPO, and ASRQ, if the turn center is a 
For the tiling pattern below, vertex of AIPQ. 


1. under what motion is A BJK an image of A NJI? a turn 
2. under what motion is A DIH an image of A OIH? a f\ip 


3. name three triangles that are slide images of A HPO. 
DHI,JON, GQP 


AAA 
AWA 
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Page 294 
OBJECTIVE 


Use models to help solve problems 





Materials 
several pieces of paper, a straight 
edge, and a protractor for each student 


RELATED ACTIVITIES 


@ Ex. 5 may be adapted for other 
polygons, either regular or irregular. 
Have the students complete the follow- 
ing chart. 





the other half. 





Polygon Sum of angle 


measurements 









triangle 
Square 

pentagon 
hexagon 
octagon 
decagon 





\ 


Open the paper. 





Working with Models 


Fold a piece of paper. 


Open it. Fold it again 
so that one half of the 
first fold line matches 


= G Fold your paper again to check. Es 






Try these by folding paper. 





The fold divides 1. Draw a line segment. 
the line segment Fold one end point of 
into two equal the line segment onto 
Parts. The foldis the other end point. 
perpendicular to What is special about 
the line seaqment. the fold line and 

the line segment? 










yes 2. Make two folds that 
cross each other, but 
do not form right angles. 
Are any of the angles 
formed by the two fold 
lines congruent? 












The angles 3. Draw an angle. Fold one 
oneach side ray of the angle onto the 






of the fold other ray. What is special 
line are about the angles formed 
congruent. by the first angle and 





the fold line? 











© Provide the students with copies of 
polygons from pages T383-T 385. 
Have them adapt the procedure out- 
lined in Ex. 1 to bisect at right angles 
each side of a polygon. Also, have 


ae 


4. How can you fold paper to 
make two parallel fold lines? 







They are 5. Fold a piece of paper 

360°. to make a quadrilateral. 
Measure the four angles. 
Add the measurements. 












them adapt the procedure outlined in 
Ex. 3 to bisect each angle of a 


polygon. 


form right angles. 


are perpendicular. 


The two fold lines 


The two fold lines 


Repeat with another 
quadrilateral. What 
is special about 

the sums of the 
angle measurements ? 














4. (I) Fold the paper so that one edge is along the opposite edge. 


Q) Unfold the paper 
PROBL EMI | (3) Fold the paper so that one of the two edges that met 
SOLVING for the first step is along the fold line. The two 


fold lines are parallel 

























LESSON ACTIVITY 


Using the Page 


e Provide each student with a piece of paper to complete the 
Steps described in the example. Ask a few students to 
demonstrate the procedure. Draw attention to the fact that 
the fold lines are not lines of symmetry in the given 
example. Ask what kind of angles the two fold lines appear 
to form. Have the students use their protractors to measure 
the angles. Review that an angle of 90° is called a right 
angle. Summarize that the two fold lines form four right 
angles. 


Provide several pieces of paper for each student to complete 
Ex. 1-5. You may wish to have the students repeat Ex. 1-3 
several times to note whether the results are consistent. For 
example, Ex. 3 can be demonstrated for an acute angle, for 
a right angle, and for an obtuse angle. It may be necessary 
to guide some students as they complete the exercises and 
to review such terms as end point and ray. When they have 


T 320 


completed the exercises, discuss the results and ask several 
students to demonstrate the procedure they used. 

The exercises on this page provide an Opportunity to 
show the students how to indicate congruent line segments 
(A), congruent angles (B and C), and parallel lines (D) on 
diagrams. 








Checking Up 


Use tracing paper to test whether 


1. the blue shape is 
the turn image of 
the red shape for 
the turn angle shown. 


2. the blue shape is 
the slide image of 
the red shape for 


the slide arrow shown, 
yes no 








3. the blue shape is 
the flip image of unit 
the red shape for 

the flip line shown. 


Pages 295-296 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 


Materials 
copies of page T 397, tracing paper, 











plain paper, construction paper, a 
straight edge, scissors, a sharp pencil, 
and a protractor for each student 

































































Copy each picture on graph paper. 
Use tracing paper to help you draw Answers are shown on page 1377 











4. the flip image. 5. the turn image. 6. the slide image. 


4 
urn 
ngl 






































Trace each picture on plain paper. 


Use tracing paper to help you draw Answers are shown on page 1377 


8. the flip image. 


Ba 
SS 


7. the slide image. 


Related 

Skills Exercises| Pages 
Identify one figure as the turn 

image of another figure for a 

given turn angle 
Identify one figure as the slide 

image of another figure for a 

given slide arrow 
Identify one figure as the flip 

image of another figure for a 

given flip line 
Draw a flip image using tracing paper 
Draw a turn image using tracing paper | 5, 9 
Draw a slide image using tracing paper} 6, 7 
Draw a slide image by using a rule 
Draw a flip image by counting units 
Identify rotational symmetry 
Make a tiling pattern using more than 

one shape 





























T 306- T 307 
T 306-T 307 
TS10- T3511 
T 302-T 303 
T304-T 305 
T 308 - T 309 
si2= 313 


























T314-T315 





9. the turn image. 


A 


turn 
angle 


Draw a tessellation and measure the 
angles at a corner 15 

Identify motions in a tiling pattern 16 

Identify flip and slide images in 

a tiling pattern 







T316-T317 
T318-T319 


T318-T319 





17, 18 








Comments 


Remind the students of the need to take care in copying and 
tracing the pictures to obtain accurate results. 

Students having difficulty with this work may benefit from 
using objects such as parquetry blocks to show slides, flips, and 
turns, and tracing around the blocks to show the shapes and their 
images. Plastic stencils are useful for drawing tiling patterns 
based on slides, flips, and turns. Congruent cutouts can be glued 
on a sheet of paper to prepare tiling patterns. The students 
should not be rushed in these exercises. Allow them ample time 
to work carefully at tracing shapes and manipulating the 
tracings. 
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RELATED ACTIVITIES 


e Provide samples of wallpaper, fab- 
ric, or gift wrapping paper, and have 
the students describe the patterns in 
terms of slides, flips, and turns. Then 
give the students large sheets of paper 
on which to design their own patterns 
for wallpaper or gift wrapping paper. 
@ Plastic stencils are useful for draw- 
ing tiling patterns. Such stencils are 
available commercially or you may, 
with care, prepare your own. Collect 
the plastic covers from food contain- 
ers. Draw shapes on the covers and use 
a sharp knife to cut them out. The 
covers form the stencils and the cut- 
outs may be used to investigate tiling 
patterns. 





e The first of the Related Activities on 
page T315 may be adapted for a 
Square, a rhombus, a rectangle, and an 
isosceles triangle. In some instances, 
the move from the starting position to 
another position will require a flip and 
a turn. 
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Copy each picture on graph paper. 


Without using tracing paper, Answers are shown on page 1377. 


10. draw the slide image 11. write the rule and 
draw the slide yijage, 


for the rule (5L, 4D). 
= 


lheb 








12. draw the flip image. 
4R, 4D) 


















































Use tracing paper to test this shape for 
turn symmetry. Then give the number 
of different turns less than a full turn 
for which the shape fits onto itself. 


Use both of these 
shapes and draw a 
pattern without spaces. 


14. One pattern is shown on page 1377 


For this tiling pattern, 








Use a cutout and draw a 
tiling pattern that is a 
tessellation. Find the sum 
of the measurements 
of the angles at a corner. 


15.3607 A tiling pattern is 
shown on page T 377. 





16. under what motion is 
AJVK an image of 
ALFK? a turn 





. name three triangles 
that are flip images 
of AMTN. 


. name two triangles 
that are slide images 


























= { 





of each other. 


il U 


Q R S Vv WwW X 
IZADMN, AMLT, ANRO, if the flip line is vertical or horizontal and goes through 


a vertex of A MTN. 


296 jg ABPO, ADNM Other answers are possible. 











Page 297 
OBJECTIVE 


Demonstrate competence in dividing 
whole numbers and decimals and in 
simplifying expressions involving pa- 
rentheses 


Checking Skills 


RELATED ACTIVITIES 


e Have the students use parentheses in 
the following exercises to make true 


statements. 
(Onde 8)i- 07 i238 
30nea(5: 495)=13 
(695.45)-SiGea7 
8 xO + 2)= 88 


(1 + 9)+ 17 = 26 
66 = 8)#14.=)21 
50 —6 x 6)= 14 

9 x25 — 17)= 72 
(39.6) 9=5 

22 —(12 + 2)= 16 
G+ 7) G.— 2)=145 





LESSON ACTIVITY @ It would be preferable to have the students complete a few 
exercises each day for several days. Review concepts that 
Using the Page students find difficult by adapting the suggestions for the 


e The exercises in the first set (Ex. 1-48) involve decimal lessons and for the Related Activities on the appropriate 


quotients resulting from dividends that are whole numbers Page>: 
or decimals and divisors that are whole numbers. This 

reviews the aspecis of division presented in Unit 7 and 

prepares for Unit 15 which involves decimals as divisors. 

Direct the students to use extra zeros in the dividends to 

terminate the quotients. For divisors of 10 or 100, ask them 

to perform the calculations mentally and to write only the 

quotients. 

The exercises in the second set (Ex. 1-29) involve 
operations with whole numbers and decimals in expressions 
having parentheses. These concepts were reviewed earlier 
in the Keeping Sharp feature on page 293. 
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Unit 15 Overview 


Dividing with Decimals 

This unit begins with a review of place value in decimals to 
thousandths since place value is so important in developing 
meaningful procedures in dividing with decimals. Multiplying 
both the divisor and the dividend by the same power of ten (10, 
100, or 1000) is the method used to obtain whole-number 
divisors in the earlier lessons of the unit. The students soon 
adopt the simple procedure of moving the decimal points to the 
right the same number of places for both numbers. Rounding 
quotients is achieved by dividing to one more place and 
examining the digit in that place. Rounding is carried out to the 
nearest tenth, to the nearest hundredth, and to the nearest 
thousandth. The students are shown a method for estimating 
quotients using an adjusted divisor of only one digit and a 
similarly adjusted and rounded dividend. This unit continues and 
completes a strand which began in Unit 7 concerning the shift of 
digits in decimals when they are multiplied or divided by 10, 
100, 1000, 0.1, 0.01, and 0.001. Relationships are established 
between the inverse operations and pairs of factors and divisors 
which give the same results. The skills of dividing with decimals 
are applied in solving word problems at each stage of 
development. The Problem Solving lesson shows how the 
distributive property of multiplication over addition can often 
simplify calculations to a non-paper-and-pencil level. 


Prerequisite Skills 


® write decimals 

® interpret place value in decimals to thousandths 

© multiply by 10, 100, and 1000 

@ divide a whole number or a decimal by a whole number 

© regroup among the places for numbers to 99.9 

¢ multiply a decimal with up to three decimal places and a 
whole number with up to three digits 

¢ multiply a decimal with up to three decimal places and a 
one-place decimal or a two-place decimal 


Unit Outcomes 


® interpret place value and regroup for ones, tenths, and 
hundredths 

e change the place values in a ratio by multiplying each term by 
10, 100, or 1000 

¢ divide a whole number or a one-place decimal by a one-place 
decimal less than one, whole-number quotient and remainder 
zero; multiply to check division 

divide a whole number or a decimal with up to three decimal 
places by a one-place decimal, using extra zeros in the 
dividend; multiply to check division 

@ divide by 0.1, writing only the quotient 

® round a decimal quotient to the nearest tenth, to the nearest 
hundredth, or to the nearest thousandth when dividing by 
decimal tenths 

@ divide a whole number or a decimal with one or two decimal 
places by a two-place decimal, whole-number quotient 

@ divide a whole number or a decimal by a decimal with up to 
three decimal places 

¢ round a decimal quotient to the nearest tenth, to the nearest 
hundredth, or to the nearest thousandth when dividing by 
decimal hundredths and by decimal thousandths 
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© estimate a quotient 

@ solve word problems involving division with decimals 

® use the distributive property of multiplication over addition to 
solve problems without pencil and paper 


Background 


There are a number of ways in which division with numbers 
can be shown: 28 + 14, 14)28, and 7%. Each of these indicates a 
division relationship between the numbers 14 and 28. In some 
instances, this relationship may be interpreted as a ratio of 28 to 
14 (74), which, by division, can be equated to a ratio of 2 to 1 in 
lowest terms. This relationship, or ratio, remains the same if 
both terms are multiplied or divided by the same number. In 
each case, the ratio is equivalent to 2, and if this relationship is 
shown as division, the quotient is also the same in each case. 

28 _2:050) 0:28 = 0.078 
14 AO 4 aor 





A 2 B 2 
14)28 1.4)2,.8 
C D 


Z 2 
0,14)0,28 0,014)0,028 


It is seen that if a divisor is a decimal, the example may be 
changed into one in which the divisor is a whole number by 
multiplying both the divisor and the dividend by the required 
power of ten. For example, in C the divisor shows hundredths (2 
decimal places) and needs to be multiplied by the second power 
of 10 (10, or 100), and in D the factor needed is 103, or 1000, to 
obtain the whole-number divisor shown in A. 

There is a two-fold effect when a number is multiplied by a 
power of ten. The strand introduced in blue panels in Unit 7 is 
continued in this unit. In the first instance, on page 135, it is 
pointed out that ‘‘when a number is multiplied by 10 each digit 
moves one place to the left’’. This principle was extended to 
multiplication by 100 and by 1000 on page 137. Ina decimal, 
the positions of the digits and the decimal point are relative, and 
if the digits move to the left, the decimal point appears to move 
to the right. Thus, although it is more accurate mathematically to 
think of ones becoming tens and of tenths becoming ones if a 
decimal such as 4.28 is multiplied by 10, the same effect is 
obtained by moving the deci- 
mal point one place to the 
right. Therefore, if it is neces- 10 x 4.28 = 42.8 
Sary to move the decimal 4.28 
point in a divisor two places 
to the right, signifying multi- 
plication by 100, the same 
must be done in the dividend to maintain the same relationship 
and to obtain the correct quotient (E). If the number of decimal 
places in the dividend is the same as, or greater than, the number 
of decimal places in the divisor, the new dividend is either a 
whole number (F) or a decimal (G). If, on the other hand, the 
number of decimal places in the dividend is less than the number 
of decimal places in the divisor, extra zeros are necessary in the 
dividend (H, K). The need for zeros in these cases is obvious if 
the dividends, 17.6 and 17, are actually multiplied by 100; 
17.6 x 100 = 1760 and 17 x 100 = 1700. 


42.8 


E 2,45)16 285 F 2.3)6.9 G 2.3)6.95 
H 2,35)17,63 K  0.34)17.9 


The same algorithm is used for dividing decimals as for whole 
numbers. Renaming a remainder and the next place value to the 
right proceeds in the same manner, as far as necessary to 
terminate the division, or as far as necessary to obtain a 
satisfactory quotient. If a quotient is desired to the nearest tenth, 
the process is continued to one more decimal place, to 
hundredths, and the digit in that place determines whether the 
digit in the tenths’ place should remain unchanged or be 
increased by one. Division is always carried to one more place 
than that to which a quotient is to be rounded. In some cases, the 
size of the remainder makes it obvious what to do without 
actually performing the division step, but students should not 
rely on this as a sure method. 

The strand which began on page 135 is concluded on page 311 
of this unit. The generalizations are given below. 


When a 




































number is ——+» | multiplied divided 

by 10, 100, by 10, 100, 
each digit or 1000, or 1000, 
moves 1, 2, 
or 3 places to—® | the left. the right. 





When a 
number is ———> 

















divided 
by 0:2 0/015 
or 0.001, 


multiplied 
by 0.1, 0.01, 
or 0.001, 










each digit 
moves 1, 2, 
or 3 places to —> 












the right. the left. 


As stated earlier, the apparent movement of a decimal point is 
opposite to that of the digits when a number is either multiplied 
or divided by a power of ten. A brief examination of the charts 
also reveals the inverse relationship between multiplication and 
division. For example, multiplication by 10 and division by 0.1 
produce the same result, and division by 10 and multiplication 
by 0.1 produce the same result. Similar inverse relationships are 
operative for two-place and three-place decimals and corre- 
sponding whole numbers (0.01 and 100, 0.001 and 1000). 
Exponential notation of the powers in a place-value structure 
helps to emphasize this. For instance, multiplication by 10° 
(1000) and division by 10~* (0.001) have the same effect. 


10° 10? 10! 10° 10°! 10°? Om 
1000 100 10 1 0.1 0.01 0.001 
(| 


For the number sentences in the Problem Solving lesson on 
page 314, parentheses are used to group numbers in certain 
ways. This particular lesson emphasizes the use of the 
distributive property of multiplication over addition to simplify 
calculations. This property, often called simply the distributive 
property, is discussed in the Overview for Unit 4 to explain how 
and why the algorithm for multiplication works. Stated briefly, 
if one factor in multiplication is expressed as the sum of two or 
more numbers, each of the numbers is multiplied by the other 
factor and these products are then added (L). The converse is 
also true; namely, if two or more factors are to be multiplied by 
the same factor and their products then added, the sum of the 
original factors may be used as a single factor. This is illustrated 
in the following example. If 6 children go to the swimming pool 
and each pays 25¢ admission and 15¢ for a locker, the total cost 
may be found by first finding the total cost for each child 
(25 + 15 = 40) and then multiplying this sum by 6 (M). This is 
shorter than finding separate products and then adding them (N). 


L 7X9=7*x (5 + 4) 
=-(7 X 35) 4 (aX 4) 


= 35-4 28 
563 

M 6x (25 + 15) N 6x 25 = 150 
= 6 x 40 6x 15= 90 
= 240 240 


The total cost is $2.40. The total cost is $2.40. 


Whenever multiplication is used to check division by a 
decimal divisor, it should be performed with the quotient 
obtained and the original divisor. Their product must match the 
original dividend. Using the original number serves as a double 
check on the accuracy of shifting the decimal points in the 
divisor and in the dividend. Any error of this type can be 
identified quickly if the product is the same except for the 


_ position of the decimal point. It should be pointed out that if 


there is a remainder to be added in the checking procedure, its 
place value must be watched 
carefully. For instance, in By 








1.5)5.58, the quotient is 3.7 LES) SiS SPP Checks 7 
and the remainder appears to 45 1.5 
be 3, but in relation to the 1 08 185 
original positions of the dec- 1 05 37 
imal point and the digits in ap bes 
a ey : 3 5255 
the dividend, it is in reality 3 + 0.03 
hundredths, or 0.03, which : 
must be added. 5.58 


Teaching Strategies 


Division with decimal divisors uses the same algorithm as 
division with whole-number divisors and it is suggested that a 
preliminary assessment of skills in long division be made before 
the first lesson using decimal divisors. The division exercises on 
page 297 can be used for this purpose. Any significant 
weaknesses should be diagnosed and corrected. It may be 
necessary to structure different groups so that students with 
similar needs may work together. Some may require more time 
with the activities outlined in Before Using the Pages in 
preparation for the lessons presented in the textbook. For 
instance, prior to changing decimal divisors to whole numbers, 
some students may need more practice in converting terms in 
ratios so that the decimal portion of one or both terms is 
eliminated. Finding missing terms in equivalent ratios, such as 
Seeds Mig Allee | an ine @ can provide worthwhile 
1D ea 2 0. O (Sige ee) 
preparation for similar changes in division. 

A brief review of the principles in rounding decimals would 
be beneficial before the students encounter rounding of decimal 
quotients. (See pages 98 and 99.) It should be emphasized that it 
is the digit in the next place to the right of the digit that is being 
rounded that must be considered. 


Materials 


models for ones, tenths, and hundredths (copies of pages 
T 392-T 394) 

models for 1.2, 1.6, and 2.0 prepared from copies of page T 393 

a copy of page T 395 and a copy of the triangular grid on page 
T 399 for each student (optional) 

three nickels and three pennies or three markers of one color and 
three markers of another color for each student 
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Page 298 
LESSON OUTCOME 


Interpret place value and regroup for 
ones, tenths, and hundredths 


Materials 





15 DIVIDING WITH DECIMALS 
Reviewing Place Value 


The number 3.72 can represent 



















i} 7, 
models for ones, tenths, and hun- 


dredths (copies of pages T392-T394) 


Prerequisite Skills 
Write decimals 








ones | tenths | hundredths ey 
2 


or 3.72 can represent 


ones | tenths | hundredths 











0 37 





Checking Prerequisite Skills 
Write the decimals. 


. three and nine-tenths 2.9 
one and six-hundredths |.06 
. four-tenths 0.U4 





or 3.72 can represent 


ones | tenths | hundredths 





2 



















0 0 








. five and twenty-one hundredths 5.2! 
sixty-hundredths 0.60 


nk wn = 





RELATED ACTIVITIES 


Exercises 





e Provide students with copies of 
pages 1T392-T394. Have them color 
appropriate models to show the differ- 
ent ways of representing the decimal 
for one of the exercises on page 298. 
e Have students name an amount of 
money less than $10.00 and express 
the amount three ways as shown 
below. 


$2537 
2 dollars 3 dimes 7 pennies 
23 dimes 7 pennies 
237 pennies 


LESSON ACTIVITY 


Before Using the Page 

@ Draw a place-value chart on the board for ones, tenths, and 
hundredths. Name decimals such as ‘‘two and_three- 
tenths’” and ‘‘one and sixty-four hundredths’’. Ask 
Students to write the standard numerals and show the 
numbers in the place-value chart. Also, show decimals in 
the place-value chart and ask students to write and then read 
the standard numerals. 


ones tenths hundredths 
2S 2 3 
1.64 1 6 4 


¢ Display models for ones, tenths, and hundredths. Review the 
three relationships 1 one = 10 tenths, 1 tenth = 10 
hundredths, and 1 one = 100 hundredths. 


Using the Page 
e Draw attention to the three groups of models. Note that the 
same amount is shown in blue in each group; thus, each 


T 326 


Copy and complete. 


1. 5.89 can represent 5 ones @ tenths 9 hundredths, 


2. 4.8 can represent 4 ones 8 tenths, 


3. 0.26 can represent 6 ones 2 tenths 6 hundredths, 


4. 3.76 can represent & ones 7 tenths 6 hundredths, 




















A sessueauys 
ag A sulci ae 
: ee] PERE 






























or 0 ones &% tenths 9 hundredths, 
or 0 ones 0 tenths 589 hundredths. 







or 0 ones 48 tenths. 






or 0. ones 0 tenths 26 hundredths. 






or 0 ones 37 tenths 6 hundredths, 
or 0 ones 0 tenths374 hundredths, 





group represents the same number, 3.72, in a different 
way. Discuss that the first group shows ones, tenths, and 
hundredths, the second shows tenths and hundredths, and 
the third shows hundredths. 


Relate each group to the corresponding place-value 
chart. Ask students to explain the regrouping indicated by 
the models. For example, 3 ones are regrouped as 30 tenths 
for 37 tenths in all. Then, 37 tenths are regrouped as 370 
hundredths for 372 hundredths in all. 

Draw attention to the title of this unit and explain that 
regrouping decimals as discussed will be helpful in learning 
to divide with decimals. 


Exercises: Each exercise involves different regroupings for a 
given number. 


Assessment 
Complete. 


1. 2.35 can represent 2 ones tenths 5 hundredths, 3 
or 0 ones =) tenths Sh 


or QOones 0 tenths 2: hundredths. 235 





Changing Place Values in Ratios 


Give the ratio that compares the blue regions. 


siatiitast p 1.53: 0.86 
ae ae eae IRIE or 
Sauenes 15.3:8.6 


sfesaias 0 
153: 86 



































lf both terms in a ratio are 
multiplied by the same number 
to change the place values, the 
ratios are equivalent. 














Page 299 
LESSON OUTCOME 


Change the place values in a ratio by 
multiplying each term by 10, 100, or 
1000 


Prerequisite Skills 

Interpret place value in decimals to 
thousandths; multiply by 10, 100, and 
1000 


Checking Prerequisite Skills 
What does each 6 mean? 


1. 7.6436 tenths 2. 6.257 6 ones 


Miuiiply by 10 Multiply by 100 Pe reaihe c pabapesuntras 
to change to tenths. to change to hundredths. Multiply each number by 10, 100, and 
1.53 _ 15.3 tenths _ 15.3 1.53 _153 hundredths _ 153 1000. 

0.86 86 tenths’ ’ 86 0.86 86 hundredths’ °" 86 ee a eat rye (lageled rnhabe 


ch ey . Multiply * : £ Multiply | 
8 6 © both terms ° » both terms *. 
*, of the ratio 2 of the satio, 2 


q by 10. & “» by 100. 


Exercises 


In both terms of the ratio, change the place values 
in the same way to get an equivalent ratio. 
2. Paice mes I 2 


= 
i 

iS 
NN 


wlr 
8I 
oO 
foe) 

Oo AlN 
00} 


Oo 1D 
 oolo> 
iI 


Ww 
co 
.. 
QR 
i 

ps als Sle 


6. 


| 


7E. 


Nw Oo 
=) 
SN 


a al 
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co =) 
ooh. = 
} 
if 
Ee 
Opole 
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11. 


ojo 8 
za 


15. 
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i) 
7 
fo} 
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LESSON ACTIVITY 


Before Using the Page 


@ Review the procedure for finding equivalent ratios and for 
finding the missing term in two equivalent ratios. 
Emphasize multiplying each term of a ratio by the same 
number (rather than dividing), in preparation for division 
by a decimal. 


fi =i i ees of hee’ 


ont Me ahaa iL 00 
ia 


8 80 Z a 
wegen NeghgegA New chen 


e Write the following on the board and ask the students to 


yah we 


7. 6.138 0027 
61.38, 6138,6138 ‘17,170, 1700 


RELATED ACTIVITIES 


e Have the students prepare sets of 
cards and play the game ‘‘Match Up”’ 
described on page T381. To make the 
game more challenging, have the 
students use the same digits for differ- 
ent sets so that recognizing equivalent 
ratios requires comparing place values. 


One set: 


3.6 || 36 | | 360 
0.15 ies 15 


Another set: 
0.036 0.36 3.6 
WES 15 150 


hundredths, or 1.53, and that the model on the right 
represents 86 hundredths, or 0.86. Remind the students that 
if both terms in a ratio are multiplied by the same number, 
the two ratios will be equivalent. Discuss that multiplying 
each term of 1.53:0.86 by 10 gives 15.3:8.6, and that 
multiplying each term of 1.53:0.86 by 100 gives 153:86. 
Emphasize that the three ratios are equivalent. Ask what the 
blue arrows indicate. 





Exercises: For each exercise, the students must first determine 


whether the first (second) term of the original ratio is 
multiplied by 10, by 100, or by 1000 to result in the first 
(second) term of the equivalent ratio. Then they must 
multiply the other term in the original ratio by the same 
number to find the missing term. 


determine whether the missing factor is 10, 100, or 1000. Assessment 
NEE) 0.26, X,iiii = 260 In both terms of the ratio, change the place values in the same 
way to get an nlp ratio. 20 
Using the Page 1, 4.126 a y rapt: Boeke s) 3, 0.02 
e Establish that the models at the left represent 1 one and 53 Be5 35 8 83 BS33 0.796 796 
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Pages 300-301 
LESSON OUTCOME 


Divide a whole number or a one-place 
decimal by a one-place decimal less 
than one, whole-number quotient and 
remainder zero; multiply to check 
division; solve related word problems 


Materials 


models for 1.2, 1.6, and 2.0 prepared 


from copies of page T393 


Prerequisite Skills 


Change the place values in a ratio by 
multiplying each term by 10; divide 
whole numbers; regroup among the 
places for numbers to 99.9; multiply 
whole numbers by decimal tenths less 


than one 


Checking Prerequisite Skills 


Multiply each term of the ratio by 10 to 


show an equivalent ratio. 


ipa 2, 24 240 
Oa, 06 © 
3. 31.6 3lo 4, 15 150 
04 4 omer 
Divide. 
(4. 
55,0 )126 6. 8)112 
Complete. 


7. 7 ones 8 tenths = _78 tenths 
8. 2 ones = AO tenths 


Multiply. 


9.069 5.4 10. 0.4 x 12 4g 


LESSON ACTIVITY 


Before Using the Pages 


© Recall the use of multiplication to find quotients in division. 
Assign the following exercises. Discuss that the missing 
factor in the multiplication is the quotient in the correspond- 


ing division. 


eX eee ? 
312 8)i2 


Tell the students that the above procedure can help to 












Dividing by Numbers Less Than 1 


There are 15 kg of cheese in the 
large block. It will be cut into 
smaller blocks that are about 
0.5 kg each. About how many 
smaller blocks will there be? 











Divide 15 by 0.5. 
For 0.5)15, Be rick 





think 4 5 tenths )150 tenths | 






30 - Both the * 








Use 5)150. divisor and a 
the dividend 4, 

. are multiplied J 

SON OW aie ace 









150 tenths + § tenths = 30 


15=+05=30 


Check by multiplying: 
0.5 x 30 = 15.0, or 15 






There will be about 30 smaller blocks of cheese. 












if the divisor and the dividend 
i are multiplied by the same number 
to change the place values, the 


quotient remains the same. a 


~ You can use this = 
rule to replace 
decimal divisors : 
with whole numbers... 





















Take another look: 






oe 
Use 5)35. 







ENO O) 7 






Check: 0.5*7=3.5 


300 





quotients in Ex. 1 and 3 are the same, and that the quotients 
in Ex. 2 and 4 are the same. Demonstrate the similarity for 
such divisions. For example, for Ex. 1 and 3, draw 12 dots 
on the board and ask how many groups of 3 there are in 12. 
Then draw or display a model for 1.2, recall that 1.2 is 
equivalent to 12 tenths, and ask how many groups of 3 
tenths there are in 1.2. 


x|? a 
4/20 4)20 4 


3 tenths) 12 tenths 





find the quotient when the divisor is a decimal. Assign the 


following exercises. 


Be lee 9 
: eins ee ( 
0.3/1.2 0.3)1.2 


Qe ad 4 
anh ~~" 0.4)2.0 


Explain that for every division in which the divisor is a 
decimal, there is a corresponding division in which the 
divisor is a whole number such that the quotients are the 
same. This suggests a procedure for performing such 
divisions. Ask students to suggest how to obtain the 


The students will likely be puzzled that whole numbers 
are obtained as quotients. They will likely note that the 
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division involving a whole number as the divisor which 
corresponds to 0.6 )7.2. 


Working Together 

Copy each of these. Change place values in 

the dividend to match the change in the divisor 

1. 0.4)1.6 2 0255.6 
WA EX , 

‘Change place values in 


’ the divisor first to get a 
whole number. Then make a 


For each of these, 
change both numbers 
so that the divisor 
is a whole number. 


5: 0322.1, 6. 0.828... 


Change place values in the divisor and dividend in 
the same avey- Divide. Then es by multiplying. y 


9. 0.4)36 

3.6) 10 09, 28.8, it 0.8236, Ps 

Exercises 

Divide. Check by multiplying. 4a 44 

28 2. 05)16 3. 0.3)9.6 4, 
a6 pe) = =65 

5. 0.6)156 6. 0.1)4.3 DO RES 8. 
15 4O 5 

9. 0.8)12 TOmOES TD Vine Ge {y2. 

Solve. 

13. The capacity of each glass is 14. A blink takes 0.45. 


0.6 L. How many glasses can 
be filled from the pitcher? 3 





15. How many pieces of crepe 16. 
paper 0.5m long could be 
cut from a piece 14m long? 23 





Using the Pages 


@ The worked example demonstrates that to divide by a 
decimal, a corresponding division with a whole number as 
the divisor is used. This is illustrated by expressing the 
division 0.5)15 as 5 tenths)150 tenths. This helps to show 
that the division 5)150 may be used to find the quotient for 
0.5)15. Emphasize the use of multiplication to check the 
given division. The quotient for 0.5)15 is obtained from 
5)150, but it is checked by using the multiplication 
0.5 x 30 =15. Draw attention to the blue arrows in the 
‘thought cloud’’. Relate the example to changing place 
values in ratios (page 299). 

Working Together: Establish that place values are changed in 
Ex. 1-4 to obtain divisors that are whole numbers. Point 
out that for each exercise, the divisor is a decimal tenth, 
thus, the divisor and the dividend are multiplied by 10. For 
Ex. 2, the zero in the dividend is dotted to show that 5 is 
thought of as 5.0 before changing place value in the 
dividend. This skill is applied in Ex. 4. Since the quotients 
for the exercises in this lesson are whole numbers, decimal 








2. 0.9)34.2, 4. 


» matching change in the dividend. 


"7. 0.6) 16.2 : 
RIOR 3 


How many blinks could 
there be in 10s? a5 





Each board is 0.1 m wide. 


many boards are needed to cover 
5.6 m when placed side by side? 56 
5 





RELATED ACTIVITIES 


e Some students may benefit from 
showing some of Ex. 1-12 in the 
following way. 


0.5) 7,0, 


Bxe 2 tenths)28 tenths 


Ex. 2 5 tenths)160 tenths 


e Have the students complete sets of 


Of, 35.0), exercises similar to the following. Ask 
them to find the quotient for one 
division in the set and then use the 

_£0 result to write the quotients for the 

0.7.42 .0 oe : 

ye os other divisions in the set. 
6 )84 6)8.4 
as 0.6)8.4 0.6 )84 

0.4)10 | e Have students complete diagrams 

0.9)16.2 similar to the following on copies of 

ere page T391. Factors are shown in the 


Products are shown in the 


circles. 
squares. 


How 





301 


points are not needed in the quotients. However, emphasize 
that the decimal point in the quotient is above the final 
position for the decimal point in the dividend. This can be 
7 
pointed out for the example 0.5)3.5 on page 300. 
Exercises: Note that the students are to check their answers by 
multiplying the quotient obtained and the original divisor. 
For each of Ex. 13-16, have the students show their work 
and then answer with a concluding statement. After the 
students have completed the exercises, discuss Ex. 6 and 
16 which have 0.1 as the divisor. 


Assessment 
Divide. Check by multiplying. 
of ¥ wo) Fu 


wae 5 
1. 0.7)4.9 2. 0.4)5.6 3. 0.6)3 


Solve. 


4. How many pieces of rope 0.5 m long can be cut from a piece 
10 m long? 20 
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Pages 302-303 
LESSON OUTCOME 


Divide a whole number or a decimal 
with up to three decimal places by a 
one-place decimal, using extra zeros in 
the dividend; multiply to check divi- 
sion; divide by 0.1, writing only the 
quotient 


Materials 

a copy of page T395 and a copy of the 
triangular grid on page T399 for each 
student (optional) 


Prerequisite Skills 

Change the place values in a ratio by 
multiplying each term by 10; divide a 
whole number or a decimal by a 
two-digit whole number, remainder 
zero; multiply a whole number or a 
decimal with one or two decimal 
places by a decimal tenth 


Checking Prerequisite Skills 
Multiply each term of the ratio by 10 to 
show an equivalent ratio. 


1 552 a9 0002 Bale 
6.9 325.a 5.2 0102. |e) 10 

Divide. ns se x IS 

0. 

4. 23)1058 So 5116832 

Multiply. 

6.52.5 76 168: x. 1559 

190.0 10.017 


LESSON ACTIVITY 


Before Using the Pages 






Dividing with Tenths 







The gasoline tank in the car 
holds 55.2 L. The car uses 
4.81 of gasoline for each 
round trip to school, 

How many round trips are 
possible on a full tank? 











Divide 55.2 by 4.8. 






For 4.8)55.2, 


think’, 48 tenths)552 tenths é 









115 
Use 4.8.)55.2% Check by multiplying: 114.5 
48 48 
72 920 
4.8 46 00 
240 55.20 
240 





0 






11 round trips are possible on a full tank. 


Working Together 






Copy each of these. Change place values in 
the dividend to match the change in the divisor. 









1. 1.4)49, 2. 3.67.74 3. 2.4)1.8, 4. 1.5.)549, 
No i UY NS NSF 

Change place values in the divisor and dividend in 

the same way. Divide. Then check by multiplying. 

5. 3.8)25.65 6. 7.1)6390 7. 1.29078 8. 45/0126 

AORP UIT EATER. yaglags aa Wemetay 








302 





Using the Pages 


© Ask a student to read the word problem at the top of page 302. 
For the division 4.8)55.2, point out that the divisor is a 


e Assign the divisions 0.3)2.4, 0.8)20, and 0.6)7.2 to review 
dividing by a decimal tenth less than 1. Emphasize in each 
example that the divisor and the dividend are multiplied by 
10 because the divisor is a decimal tenth. This gives a 
corresponding division in which the divisor is a whole 
number. You may wish to have the students use the 
following written format for the exercises. The quotient is 
written in the original division exercise after it is found by 
using a whole number as the divisor. 


25 25 
0.8)20 — 8)200 
16 


40 
al 


0 
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decimal tenth greater than one. The division in the 
‘thought cloud’’ suggests that the place values for 
4.8)55.2 may be changed to show 48)552. In other words, 
as in the lesson on pages 300 and 301, the divisor and the 
dividend are multiplied by 10 to obtain a corresponding 
division with a divisor that is a whole number. Draw 
attention to the blue arrows and to the position of the 
decimal point in the quotient. Write 48)552 on the board 
and have students complete and explain the division. 
Compare the quotient with that of the example on page 302, 
noting the extra zero in the dividend. Then discuss how 
multiplication is used to check the division. Read and 
discuss the concluding statement. 

Working Together: For Ex. 2, the dividend becomes Tea) 
which is not a whole number as for the exercises on page 
301. For Ex. 4, a decimal point and extra zeros are required 
in the dividend. For Ex. 5-8, you may wish to have the 


Exercises 


Divide. Ch iplyi 
ivide. | eck by multiplying. 04 0.08 


35 


RELATED ACTIVITIES 


e For more practice in dividing deci- 
mals, you may wish to assign Ex. 45- 
68 on page 332. To provide more 


1. 3.2)56.32 pa dy) Leys 
1.025 |.6A5 
5. 5.4)5.535 6. 0.8)1.3 


3. 2.5)02 


~ 3.08 


3:9) 12.042 


. 9,6)336 


0.075 ak 
10. 1.6)0.12 . 0.1)0.53 


3 IBQ 
14. 7.9)23.7 . 3.5)637 


a0.5 
13. 4.2)86.1 


When 4 number is divided by 01, 
each digit moves one place to the left. / 
Example: : O° : OK “ew : 


Cs 





. 3.3)0.264 
. 1.8)5.13 


practice in dividing by 0.1, have the 
1160 students complete Ex. 17-32 on page 
0.08 350: 

e For enrichment, the students may 
investigate pentagonal numbers (A) 
and hexagonal numbers (B). Also, ask 
them to add consecutive triangular 
numbers and to note the pattern (C). 


a.85 





tens | ones | tenths | hundredths _ 


0.1 § 


Divide each number by 0.1. 
Write only the quotients, 
17. 9.2 72 18. 6.2162! 19 0.0808 20. 7 70 


Show the first 6 members of each pattern. 5 ies eweee 

















. Draw the 8th member of the 
patterns in Exercises 1 ana 3. 


. Find the 12th member of the 
patterns in Exercises 2 and 4, I44, 78 





students use the format described in Before Using the 
Pages. The quotients for Ex. 7 and 8 will require a zero to 
the left of the decimal point; the quotient for Ex. 8 will also 
require a zero to the right of the decimal point. 


Exercises: Remind the students that the divisor becomes a 
whole number when place values are changed, whereas the 
dividend does not necessarily become a whole number. 

Ex. 17-22 are of particular importance because they 
concern division by 0.1. Discuss the example preceding 
these exercises. Compare the place-value chart showing the 
dividend and the place-value chart showing the quotient. 
Ask students to explain how such exercises can be 
completed without written computation. It is important to 
compare the procedure for these exercises with that for 
Ex. 17-22 on page 135. 


Try This: For Ex. 2, the pattern 1, 4, 9,... can be thought of as 
tex 1: 2 x 2,3 x 3, .... . Because the dot patterns form 
square arrays, the numbers in the sequence are known as 
square numbers. By discovering the pattern, students can 
show the array of dots and write the number for the 8th 


. tens | ones | tenths | hundredths 
8 2 


21. 64.05640522,. 8716 87.16 


A 
1 5 12 
B 
] 6 15 
C e ne 
1 3 6 10 
Lee Set WO Ole Tse one 
gives 
1, 4, 9, 16, . . . (square numbers) 


member and for the 12th member (Ex. 5 and 6) without 
determining other numbers of the pattern. 

For Ex. 4, the pattern 1, 3, 6, ... can be thought of as 1, 
l +2154 2 4 3)... Lherdot patternisan ite, Saves 
equilateral triangles, and thus the numbers in the sequence 
are known as triangular numbers. The third number in the 
sequence relates to a triangular pattern of dots with 3 dots 
on each side. The twelfth number would relate to a 
triangular pattern with 12 dots on each side. Copies of page 
T395 can help students show the dot patterns for the square 
numbers. Copies of the triangular grid on page T399 may 
be helpful in showing dot patterns for the triangular 
numbers. 


Assessment 
Divide. fneck by multiplying. 36 0.94 
1. 6.2)39.68 2. 9.5)342 3. 5.1)4.794 


Divide each number by 0.1. Write only the quotients. 
4.3.636 5.550 6. 2.89a8.9 
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Page 304 
LESSON OUTCOME 


Round a decimal quotient to the 
nearest tenth, to the nearest hundredth, 
or to the nearest thousandth when 
dividing by decimal tenths; solve re- 
lated word problems 


Prerequisite Skills 

Divide a whole number or a decimal 
by a whole number or a one-place 
decimal 


Checking Prerequisite Skills 
Divide. 


Pris 

1. 0.7)44-8 2. 2.8)8.82 
65 pelea 

3. 4. 6)299 4. 9.3)68.82 82 
5. B6A)GSSE 6. 405)9730 


RELATED ACTIVITIES 


@ Students who have difficulty finding 
trial digits for the quotients may 
benefit from the suggestions for the 
lessons and the Related Activities on 
pages T78 and T79. Also, a review of 
how to determine the place value of the 
first digit in the quotient may be 
necessary. Exercises similar to the 
following may be assigned. 

e Draw a frame to show the place 
value of the first digit in the quotient. 


nt 





LaTys36 20 7136 
3. 24)31.06 4. 2411.76 


LESSON ACTIVITY 


Before Using the Page 


@ Write such decimals as 4.1926 and 3.9588 on the board to 

review the procedure for rounding a decimal to the nearest 
to the nearest hundredth, 
thousandth. Emphasize that it is necessary to examine only 
the digit to the right of the one being rounded. Discuss, for 
example, how it is known whether the digit in the tenths’ 
place remains the same or increases by one, when rounding 
to the nearest tenth. Include such examples as rounding 
2.795 to the nearest hundredth (2.80). 


tenth, 


Using the Page 


e For the word problem establish that 10.18 is divided by 3.2 to I. 
find the solution. Have students explain why and how place 


and to the nearest 






Rounding Quotients 






Casey's mother bought 3.2 m of cloth for $10.18. 
How much did each metre of cloth cost? 





To find the price of each metre, divide 10.18 by 3.2. 


3: oe 

For 3.2)10.18, use 3.2)107 83 Since the quotient means an 
96 amount of money, round it 

as to two decimal places. 


3.181 foungs to 3.18. 











C Multiply 3 18 by: 3 21 to check 






It ie. products is not close *: 
8 * to the dividend, there is 
eee SOC: in ee work, ee 








Each metre of cloth cost $3.18. 





Exercises 







Divide. pnaiil each guotient Gece tenth. 64.2 

1. nae 2. 2.3)795 3. 0.7)0.622 4, 1.9)122 
4916.7 0.| ao 

ay Sonor 6. 0.3)1475 7. 2.8)0.26 8. 0.5)1.0234 















Divide. 





‘Rouge each quotient 19, ye hundredth, 






mS. 64.al 
9. 0.4)0.547 10. 2.3)795 11) 0. 0le22 12:11,5)123 
390.67 0.08 10.94 4.63 
13. 4.5)1758 14. 0.6)0.05 15. 3.2)35 16. 0.9)417 













Divide. 





Round each quotient to ms nearest pee a) 
I 3 0.889 







ie 64. alll 
417. 0.4)0547 18. 2.3)795 19. Oe 20.11.97) 122 

3.84) 75.667 0.297 695.714 
21. 1.7)6.53 22. 081227 23. 3.4)1.01 24. 0.7)487 








Solve. 









25. Craig needs 0.9m of cloth to *26. Jenny used 0.8m of denim to 
make each pair of overalls. He make a skirt. She had 7.5m 
has 3.5m of cloth. How many of denim left. How many 
pairs of overalls can he make? 3 skirts could she make in all? 10 






of the quotient and the divisor will not be the exact dividend 
because the quotient is not the exact quotient. 


Exercises: Draw attention to the instructions for each group of 
exercises from Ex. 1-24. Then have the students observe 
that the first four exercises in each group show the same 
divisions. 

For Ex. 25, ask why the quotient, 3.8, is rounded down 
to 3 for the solution. For Ex. 26, the quotient 9.375, i 
rounded down to the nearest one, thus, Jenny can make 9 
skirts with the denim that is left. There would be 10 skirts 
in all. 


Assessment 


Divide and round the quotient to the nearest 


values are changed in the divisor and in the dividend. Ask 


why the quotient should be rounded to two decimal places. 
Have the students complete the multiplication 
3.2 X 3.18 to check the division. Develop that the product 
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tenth. 2. hundredth. 3. thousandth. 
ug ay .270 
0.5)2.43 8.6)9.827 3.7)741 
Solve. 


4. Each art project needs 0.8 m of crepe paper. How many art 
projects can be made from 4.3 m of crepe paper? 5 





Practice 


Divide. Check by multiplying. 35 512 


02) 1.2 2. 0.4)14 3. 0.5)2.56 
1.8 0.605 3.375 
6. 1.2)0.726 7. 2.8)9.45 


Divide. Show each quotient rounded to the nearest thousandth, 
the nearest hundredth, and th ear 
Gade , an C) nearest tenth. 


9. 3.2)4.13 bey 


5. 4.7)8.46 


ie. 0.457 
10. 0.8)4.4444 22° 41. 1.4)0.6492° 12. 


la.017 3.704 
13. 0.3)3.605 aoe (i: Sawai mte awe 


15. 0.5)0.0373 Opt 16. 


Page 305 
OBJECTIVE 


Demonstrate competence in dividing 
decimals, in multiplying to check 
division, in rounding quotients, and in 
multiplying and dividing by 10 and 0.1 


RELATED ACTIVITIES 


e You may wish to have students 


complete some of the following exer- 
cises: Ex. 1-16 on page 333 for multi- 





When a number is ——» | multiplied divided 


each digit moves By oe a ° 


multioied 
by 0.1, 


~ divided 


plying by 10; Ex. 1-16 on page 334 for 
by G1, 


dividing by 10; Ex. 17-32 on page 334 





the left. 





one place to —____. the right. 


L 


the right. the left. 


for multiplying by 0.1; and Ex. 17-32 





Complete this sentence in two ways. Other answers are possible. 


ultiplying 
17. 2? a number by _? — gives the 


same result as __? the number by __? and 
dividing 0. 


Divide or multiply. 

Write only the results. 

18. 462* 10462 19. 3.7+1003/ 20. 75-01 75 
22. 6.29~100629 23.10+01100 24 0110! 


The pages of this book are numbered from 2 to 346. 


If the pages of this book were numbered to 578, 
tell whether each of these pages would be on the 
left side or on the right side of the book. 


. 524 left 2, 420 \eft 3. 397 right 


, Are more of the page numbers odd or are more even? SVEN 


, How many digits are used to show 
the page numbers from 2 to 346? 929 


. Are more of the digits odd or are more even? odd 


Dividing a number by 10 gives the 
same result as multiplying 
+he number by 0.1. 


on page 333 for dividing by 0.1. 

e Give the students copies of the 
following charts. Have them complete 
the charts to show the conditions 
necessary for the sum, the difference, 
or the product of two whole numbers 
to be even or odd. 


even even 
lel 
odd odd 


21. 09-019 
25. 5.03 x 0.10.503 


4. 477 right 


PROBLEM 
SOLVING 














LESSON ACTIVITY 


Before Using the Page 


e To prepare the students for the concepts presented in 
Ex. 17-25, you may wish to assign the following exercises. 
Ask the students to write only the results. Leave the 
completed exercises on the board for reference during a 
discussion of Ex. 17. 


OG124"-710 2. 6.24 x 0.1 
Sesh 110 A Ps OFF 

5.308 KOPF On 50S 10 
feu le2oree Or) Oe ties ne 


Using the Page 
e Begin with a discussion of Ex. 17 and the example preceding 
it. Ask students to explain different ways to complete 


|, e oll Fhe 
Draw attention to the fact that Ex. 1-8 are to be checked 


by using multiplication, and that each quotient for Ex. 9-16 
is to be rounded three ways. 


factor product 
even even 
odd odd 


Problem Solving: Ask what is meant by an even number and by 
an odd number. Ask how to tell quickly whether a whole 
number is even or odd. Elicit that the number is even if the 
ones’ digit is 0, 2, 4, 6, or 8, and odd if the ones’ digit is 1, 
3, 5, 7, or 9. Ask the students to describe the numbers 
associated with the left-hand pages of a book, and those 
associated with the right-hand pages. They will realize that 
all the numbers on the left are even numbers, and that all 
those on the right are odd numbers. 

Exercises such as Ex. 5-7 can, of course, be solved by 
listing all the numbers from 2 to 346 and then referring to 
the list. However, an efficient approach would be to look 
for and to use patterns. 
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Pages 306-307 
LESSON OUTCOME Dividing with Hundredths 


Divide a whole number or a decimal Mona spent $7 on 14¢ stamps. 
How many stamps did she buy? 


with one or two decimal places by a 
two-place decimal, whole-number 
quotient; solve related word problems 


Prerequisite Skills 

Change the place values in a ratio by 
multiplying each term by 100; regroup 
whole numbers and decimals; divide 
by a three-digit whole number; multi- 
ply a whole number and a decimal 
hundredth 


Checking Prerequisite Skills 
Multiply each term of the ratio by 100 
to show an equivalent ratio. 


1, 12.46 IA46 4 14.3 14303 63 


0.25 aS 1.29, 129 pina Divide 7 by 0.14. 


Complete. Fant - wee 
4. 6 tenths 9 hundredths = wyotin 








69 hymdredths tin aud 700 Rundle hs a 
5. 3 ones 4 tenths 2 hundredths = ~60 ee che ye 
S42 hundredths Mona bought 50 stamps. sete ee 
6. 8 ones = 800 hundredths : 
Working Together 
Divide: AG 34 Copy each of these. Change place values in 
7. 304)7904 8. 216)7344 the dividend to match the change in the divisor. 
Multiply. 1. 0.23438, 2.1.46)2190, 3. 0.08, 30,49, 
9F 0123 X% 3209-36. 10: 1.16, 230 Change place values in the divisor and dividend in 
: the same MeN Divide. Then Bhec ay multiplying. aa 60 
5. 9.37)37.48, 6. 0.54) 13.50, Ze 0,013.20, 6,65) 452,00, 
306 
LESSON ACTIVITY Write 0.36)26.28 on the board and ask the students to 
compare it with the division 3.6)262.8. Note that the 
Before Using the Pages divisor, 0.36, is a two-place decimal. Some students may 


suggest that the quotients for 0.36)26.28, 3.6)262.8, and 
36)2628 are the same number, 73. If so, ask them to 
multiply 0.36 and 73 to see if the product is equal to the 
dividend 26.28. Then ask students to suggest why the three 
divisions have the same quotient. 


e Assign one or two exercises to review the procedure of 
dividing by a decimal tenth for quotients that are whole 
numbers. Have the students multiply to check their 
answers. Recall that place values are changed so that the 
divisor becomes a whole number. This is achieved by 
multiplying the divisor and the dividend by 10. For the 


following format, the quotient is written in the original Using the Pages 





division after it is found by using a divisor that is a whole e Use the photograph to motivate a discussion about buying 
number. stamps and to introduce the word problem for the worked 
Check: example. Discuss that the solution is found by dividing 7 by 

73 18, 0.14. Have students explain the form in the first ‘‘thought 

3.6 )262.8 ——> 36 )2628 3 cloud’’, emphasizing that the 7 shows 7 ones, or 700 
252 X36 hundredths. Then have students explain each step in the 

108 438 division. Pay particular attention to the corresponding 

108 219 changes in the divisor and the dividend, to the extra zeros 

0 262.8 used in the dividend, and to the place values of the digits in 


the dividend and the quotient. Ask a few students to 
T 334 


RELATED ACTIVITIES 


e Name two numbers such as 0.12 
euide and 6. Have the students write and 
: complete the two divisions, in this 
case, 0.12)6 and 6)0.12. Then ask the 
students to find the product of the 


Exercises 





quotients. 
50 0.02 
HG) 0.12 
0.13)684 6 
50, x 0.02. = 1 
The following pairs of numbers may 
be used. 
1. 0.5 and 8 
2. 0.7 and 14 
3. 0.4 and 0.25 
4. 0.6 and 0.24 
Divide. ieee multiplying, 
Op 15 10 
5. ee 20: . 1,86)102.3 8. 3.18)31.8 
oe T 16 
9. 1.46)73 10. 0.95)85.5 . 2.79)19.53 . 6.25) 100 
| 10 a8 15 4 
13 areas 14. 0.25)7 20, 95 4.62)207 a 
0 19 20 99 
17. 0.07)35 18. 3.83)72.77 
Solve. 
21. Each metre of wire cost 22. The oranges cost $1.45 for 
$0.30. Mr. Granville each kilogram. The tag on 
paid $2.10 for a roll of the bag showed $5.80. How 
wire. How many metres many kilograms of oranges 
of wire were in the roll? 7 were in the bag? 4 
. Mrs. Bankes bought $8.16 24. Sandy charges $0.75 for each 
worth of gasoline. Each hour that she babysits. Last 
litre cost $0.24. How Saturday she earned $4.50. 
many litres did she buy? 34 How many hours did she work? 6 
307 
perform the multiplication on the board to check the Assessment 
division. Read the concluding statement. Divide. Check by multiplying. 
; WY 
Working Together: Ex. 2-4 involve using extra zeros in the et) yey AD 
: 1. 0.86)38.7 2203517 )82.42 $7 275)121 
dividends when place values are changed. Emphasize that ) ) 
the divisor and the dividend are multiplied by 100 because Solve. 
the divisor is a decimal hundredth. For Ex. 5-8, you may 4. Gus paid $8.40 for stamps. Each stamp cost $0.35. How 
wish to have the students use the format suggested in many stamps did he buy? Q4 


Before Using the Pages. 


Exercises: Students may have seen coins enclosed as shown in 
the photograph or rolled in papers provided by banks. 
These facilitate counting amounts of money in coins and 
exchanging them for bills. For Ex. 1 and 2, ask why the 
divisors are 0.01 and 0.05 respectively. Then ask what the 
divisors will be for Ex. 3 and 4. Explain that the quotient is 
exact for each of Ex. 5-20; thus, the product of the divisor 
and the quotient is expected to be the exact dividend. 
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Pages 308-309 
LESSON OUTCOME 


Divide a whole number or a decimal 
by a decimal with up to three decimal 
places; solve related word problems 
Prerequisite Skills About how 
Change the place values in a ratio by 
multiplying each term by 1000; multi- 
ply a decimal thousandth and a whole 
number or a decimal 


oe] nerehare 


Checking Prerequisite Skills 
Multiply each term of the ratio by 1000 
to show an equivalent ratio. 





(cele See eS) es 
0.043 0.126 0.008 
Multiply. 7 ee 
4. 0.145 x 24 3.480 ahs 
5. 0.036 x 1.4 0.0504 a. Aa. 
6. 0.007 x 0.42 0.00294 16.000 


7. 0.212 x 21 4.452 8 


Working 






Copy each 





LESSON ACTIVITY 


Before Using the Pages 


© Write exercises on the board and ask the students to change 
the place values so that the divisor in each example is a 
whole number. Ask students to explain their work on the 
board. For example, for 1.3)4.16, the divisor is a decimal 
tenth, thus, the divisor and the dividend are multiplied by 
10 to give 13)41.6. Similarly, for 2.03)243.6, the divisor 
and the dividend are multiplied by 100 because the divisor, 


2.03, is a decimal hundredth. 
) 0 
1 3)4 16 2.03 243.60 


Write an exercise on the board for which the divisor has 
three decimal places, for example, 0.006)0.15. Ask how 
many decimal places are shown in the divisor and ask what 
multiplier would be used to give a divisor that is a whole 
number. Emphasize that the divisor determines the 
multiplier, but both the divisor and the dividend are 
multiplied by the same number. 
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Dividing with Tenths, 
Hundredths, Thousandths 


Five letter-sorting machines 
sort letters at the post office. 
They take about 0.033 s 

to handle each letter. 


can be sorted in 1 min? 


Divide 60 by 0.033. 


For 0.033) 60, 






use 0.033.) 60 22325 


About 1818 letters can be soned in 7 min. 


glace values in the dividend 
to match the change in the divisor, 


. 0.009,)0,.0693 
1. 0.009.)0,.0698 
Change place values in the divisor 


and dividend in the same way. 
Divide. Then check by multiplying, 


5. 7.611558 
















many letters 







60s in 1 min. 







1818.4 












33 

270 

26 4 

~~ 60 
33 
270 
264 
ae 

















181 8.4 rounds © 
10.1818.» 









Together 


of these. Change 







193, 


2. 2.4593) 


3. 3.75 16000, 







6. 0.04) 700 
O5RAOQ 








Using the Pages 


¢ Briefly discuss the photograph and the use of machines to sort 
letters at the post office. Ask a student to read the word 
problem for the worked example, noting the use of the 
word “‘about’’. Develop that 1 min must be expressed as 
seconds because the approximate time required to handle 
one letter is given as 0.033 s. Then, 60 is divided by 0.033 
to find the approximate number of letters that can be sorted. 
Have students explain each step in the division exercise. 
Emphasize the place-value changes in the divisor and the 
dividend, and the position of the decimal point in the 
quotient. Establish that the quotient is rounded to the 
nearest whole number to show about how many letters can 
be sorted in 1 min. Ask a student to show-the multiplication 
0.033 x 1818.1 on the board to check the division. Ask 
why the product, 59.9973, is close to but not equal to the 
dividend, 60. 


Working Together: For each of Ex. 3, 4, 6, and 8, note the use 
of extra zeros in the dividend when it is multiplied to match 








Exercises 
Solve. 


1. The stamps on letters are 
canceled with a machine 
at the post office. It takes 
about 0.115 to cancel each 
letter. About how many letters 
can be canceled in 1 min? BUS 


. Each box costs $1.48 to mail. 
The total postage bill was 
$23.68. How many boxes 
were mailed? 16 


, A store mailed letters to its 
customers. The mass of each 
letter was about 20.9 g. 

The mass of all the letters 
was about 19.6kg. About how 
many letters were there? 933 


: AE asa 
. 0.4)426 

. 6.5)24'96 

: ome 


. 0.065)0.2132 


318 
. 46)18.308 


Divide. ober by multiplying. 
, O7)08 7] 5, 


a5 


. 0.08)0.2 va 


33 
. 6.6)21.78 9, 0.04)0.05 


Ss) 


Poe 0.4 
moo) 2.4 11. 6.73)2.692 


0.35 Xs) 


. 5.08)1.778 13. 0.75) 24 


Le. aes 
. 3.68)176.64 
1065 _3010 
. 0.04)120.4 
3.84 0.5 
. 0.006)0.003 
_|e0 
wie ered 
3.48 Palate 
. 12.5)1775 
ae 
. 0.25)22 


When a number is divided by 
0,01, each digit moves 2 places 
to the left. When it is 

divided by 0.001, each digit 
moves 3 places to the left. 


Examples: 

2.5 = 0.01 = 250 

0.0075 + 0.001 =7.5 
Divide each number by 


0.1, 0.01, and 0.001. 
Write only the quotients. 


13 O 
26. 18) 27 77) a8 


29. aye 30. 4928 31. 
49 a8 


493.3 
4948 





RELATED ACTIVITIES 


e For more practice in dividing deci- 
mals, you may wish to assign Ex. 69- 
88 on page 332. To provide practice in 
dividing by 0.01 and by 0.001, have 
the students complete Ex. 49-64 and 
Ex. 81-96 on page 333. 

e As an extension of multiplying by 
100 and dividing by 0.001, have the 
students complete Ex. 97-120 on page 
333. Compare the results for multiply- 
ing by 500 and for dividing by 0.002, 
for example, for Ex. 97 and 103. 
Also, compare the results for multiply- 
ing by 200 and for dividing by 0.005. 
e Have students find the quotient for 
one of the following exercises and use 
the result to write only the quotient for 
as many other exercises as possible. 


67)1541 67)154.1 
67)15.41 67)1.541 
67)0.1541 67 )0.01541 
6.7) 1541 6.7)154.1 
6.7)15.41 6.7)1.541 
6.7)0.1541 6.7)0.01541 
0.67)1541 0.67 )154.1 
0.67) 15.41 0.67)1.541 
0.67)0.1541 0.67 )0.01541 


the place-value change in the divisor. Ask students to 
explain the place-value changes in terms of the number of 
decimal places in the divisor. Summarize that for every 
division in which the divisor is a decimal, there is an 
equivalent or corresponding division in which the divisor is 
a whole number such that the quotients are equal. 


Exercises: For Ex. | and 3, the students should round the 


quotients to the nearest whole number to find the 
approximate number of letters. Also, for Ex. 3, 19.6 kg 
must be expressed as grams before division can be 
performed. 

Ex. 26-31 are of particular importance because they 
concern division by 0.1, 0.01, and 0.001. You may wish to 
develop a few examples in a place-value chart on the board. 


hundreds | tens ones tenths hundreds | tens | ones Jtenths 


Aol) OL ea a0 
5) 


0 
3 5 60.00 1L.— 0 


(ay Lo 





4 
0 
0.01)6.4! 0.304, 
ec NA 


0.003) 


Ee 


Relate these examples to the examples and the statements 
preceding Ex. 26-31 on the page. 


Assessment 
Divide. Check by multiplying. 

Aue Piha Fay 
1. 6.8)23.46 


0.34 | PBB 
2. 9.25)3.145 3. 0.375)12 


Solve. 


4. Each parcel has a mass of 2.6 kg. The mass of all the parcels 
was 65 kg. How many parcels were there? &5 
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Page 310 
LESSON OUTCOME 


Round a decimal quotient to the 
nearest tenth, to the nearest hundredth, 
or to the nearest thousandth when 
dividing by decimal hundredths and by 
decimal thousandths; solve related 
word problems 


Prerequisite Skills 

Divide a whole number or a decimal 
by a decimal with up to three decimal 
places 


Checking Prerequisite Skills 
Divide. 
6.4 160 
12y288,).15 232 2 O25) 20 
4 be 


O 
3. 0.7 )98 4. 4.6)3.726 


RELATED ACTIVITIES 


@ Prepare price tags similar to the one 
on page- 310, omitting any one of the 
three numbers. The students must 
decide whether multiplication or divi- 
sion is required, and find the missing 
number. Several price tags can be 
drawn on a work sheet or each price 
tag can be drawn on a separate card. 


LESSON ACTIVITY 
Using the Page 


¢ Draw attention to the price tag illustrated at the top of the 








Rounding Quotients 


The price per kilogram is 
blurred on the price tag. 

To find the price per kilogram, 
divide 5.65 by 4.38. 











Delicious Apples 


Price per Total Net mass in 
kilogram price kilograms 


Canada No. 1 Grade 












Since the quotient means an 
amount of money, round it 
1.289 to two decimal places. 


1.289 rounds to 1.29. 







For 4.38)5.65, 












The price per kilogram for 






87 6 the apples is $1.29, 
it BAD pe NN ee ar Nein ay 
35 0A c _Mulply ae 4.38 to ee 






3 942 Sif the product is not close ‘ 
418 to the dividend, there is 
 BLMRIStake 4a 0 Oe 







Exercises 






Divide. Round each quotient to the nearest tenth. 9385.7 39 
1. 0.08) 0.237 2. 3.14)8.639 3. 0.007)65 4. 0.471)1.83 
Divide. Round each quotient to the nearest hundredth, | a5 13.33 

5. 0.08) 0.237 6. 3.14)8.639 7. 1.95)76 8. 0.7)9.26 











Divide. Round, pach quotient to the pearest bag aRGD f 141.176 
9. 0.08)0,.237 10. 3.14)8.639 11. 6.7)29.308 12. 0.085)12 










Solve. 


13. 2.38 kg of meat cost 14. Each kilogram of grapes 
$5.88. To the nearest costs $3.50. To the nearest 
cent, how much did kilogram, what mass of grapes 
each kilogram cost? $2.47 can be bought for $7.55? 2 kg 


15. 3.6 kg of peanuts cost “16. Each 500g of walnuts 
$7.67. To the nearest costs $2.20. To the nearest 
cent, how much did each kilogram, what mass of walnuts 
kilogram of peanuts cost? $2.13 can be bought for $4.66? | kg 











Ex. 13-16, ask them to explain how they rounded each 
quotient and to give reasons for their choice. Ex. 16 is 
starred because it involves multiplying the cost of 500 g of 
walnuts by 2, to find the cost of. 1000 g, or 1 kg, of 
walnuts; then, 4.66 is divided by the cost of 1 kg. 





page. Note that the price per kilogram is not clearly 
indicated. Discuss that the total price is the product of the 
missing number and the number of kilograms. Ask what 
operation can be used to find the missing number, that is, 
the price per kilogram. Have students explain the place- 
value changes in the divisor and in the dividend. Then ask 
students to explain the steps in the division. Emphasize the 
position of the decimal point in the quotient. 

Ask why the quotient is rounded to two decimal places. 
Review that when the quotient is rounded, the product of 
the divisor and the quotient is close to the dividend. 


Exercises: Encourage the students to multiply to check any 


divisions that seem difficult. Have the students observe that 
the first four exercises in each group for Ex. 1-24 are the 
same. This allows the comparison of quotients rounded to 
different decimal places. After the students have completed 
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Assessment 


Divide. Round each quotient to the nearest 


1. tenth. : t 
en a2 2 hundredth 3 thousandth 9 (4 0 
0.07)2.983 8.3)56 0.724)7.58 
Solve. 


4. 2.4 kg of peaches cost $4.38. To the nearest cent, how much 
did each kilogram of peaches cost? $1.83 








Practice 
Divide. cule Eoy multiplying. 
2. 6.6)16.863 


i 48 
5. 0.24)6 6. 0.375)18 


5.6 
4, 6.5)36.4 


8. 0.008)0.7 


Bee ey 

3. 0.725)6.09 
Sos 

7. 2.16)83.16 


Divide. Show each quotient rounded to the nearest tenth, 


the pearest huodiedth, and the nearest thousandth. 

’ : 13.5 
9. 0.9) 26 ag. 39 10. 6.37)262 4.11 11. 0.54)7.3 13.52 12. 5.6)187 
as. 889 QAI 13.519 


When a iS 

number is multiplied ‘| divided multiplied divided 

by 10, 100,; by 10, 100, | by 0.1, 0.01, | by 0.1, 0.01, 
or 1000, or 1000, or 0. 001, or 0,001, 


the right. the right. | the left. 


Complete this sentence in two ways. Other answers are possible. 
13. Phying Op 
number by gives the Dividing anumber by 0.00! gives 
same result as ? the number by ? .or the same result as nom plVAG 
dividing 0,00! the number by 1000. 
Divide or multiply. 
Write only the results. 


14. 3801038 15. 38+10038 16. 62100620 17. 6.2-= 0.01 620 





each digit 
moves 1, 2, 
or 3 places to__»-| the left, 
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OBJECTIVE 


Demonstrate competence in dividing 
by a decimal, in multiplying to check 
division, in rounding quotients, and in 
multiplying and dividing by 10, 100, 
1000, 0.1, 0.01, and 0.001 


Materials 

three nickels and three pennies or three 
markers of one color and three markers 
of another color for each student 


RELATED ACTIVITIES 


e For more practice in multiplying by 
0.001, have the students complete 
Ex. 81-96 on page 334. As an exten- 
sion of dividing by 100 and multiply- 
ing by 0.001, have the students com- 
plete Ex. 97-120 on page 334. Com- 


pare the results for dividing by 200 and 
for multiplying by 0.005, for example, 
for Ex. 97 and 103. Also, compare the 
results for dividing by 500 and for 
multiplying by 0.002. 

e Assign oral exercises by naming a 
decimal and then saying, ‘‘Divide by 
100. Multiply by 0.1. Divide by 0.01. 
What is the result?’’ The number of 
operations required can vary according 
to the ability of the students. 

e Students may enjoy adapting the 
game described in the Problem Solving 
feature for two pennies and two nickels 
or for four pennies and four nickels. 


18. 0.075 + 0.10.7519. 0.075 x 100.7520. 4160 + 100041621. 4160 « 0.001 4.\6 
22. 84.5 « 0.01084523. 84.5 + 100084524. 2.63 x 1000363025. 2.63 = 0.001 a630 


in this game, 





a penny may move to the right only; 

a nickel may move to the left only; 

a penny may jump over a single nickel: 

a nickel may jump over a single penny. 
Each may only move into an empty space. 








1. Start with pennies and nickels as 
shown. Follow the rules and move 
them so that they change places. 


SOLVING 


Ciot. Diod, Etos, Cio6, Brot, Ato 
Fto5, Cto7, Bto6, AtoY¥, Etoa, Fto 
Other answers are possible. 





Note that Ex. 1-8 are to be checked by using multiplica- 
tion, and that each quotient for Ex. 9-12 is to be rounded 
three ways. If students perform each division once to four 
decimal places for Ex. 9-12, the quotient may then be 
rounded according to the three ways directed. 


LESSON ACTIVITY 


Before Using the Page 


e To prepare the students for the concepts presented in 
Ex. 13-25, you may wish to assign the following exercises. 
Ask the students to write only the results. Leave the 
completed exercises on the board for reference. 


Problem Solving: Provide each student with three nickels and 
three pennies or three markers of one color and three 


1. 1.4 x 10 Shape le! Bia Ol markers of another color to play the game. Have each 
Be LOO 4.2 = 0.01 student copy the game board shown. Ensure that the 
Sn S50) 6 OG, 6. 3.5 + 0.001 students understand the rules for the game. At the 
7. 6.79 + 10 Sa 6.09. exes conclusion of the game, the game board should show 
9. 4.58 + 100 10. 4.58 x 0.01 nickels in positions 1, 2, and 3 and pennies in positions 5, 
11. 93 + 1000 12. 93 x 0.001 6, and 7. 


Encourage the students to experiment to find how to 
move the coins so that they change places. The letters and 
the numbers are given with the chart to enable the students 
to record their solutions as shown in the answer given. The 
letters refer to the coins and the numbers refer to the spaces. 
You may wish, however, to have the students play the 
game without recording their solutions. 


Using the Page 

e Begin with a discussion of Ex. 13 and the example preceding 
it. Ask students to explain different ways to complete 
Ex. 13. Note that the results for Ex. 14 and 15 suggest one 
way to complete Ex. 13. Pairs of exercises from Ex. 16-25 


suggest other ways. 
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Pages 312-313 
LESSON OUTCOME 


Estimate a quotient 


Prerequisite Skills 
Divide a whole number or a decimal 
by a whole number or a decimal 


Checking Prerequisite Skills 
Divide. 

3.5 67.5 
1. 0.48)1.68 


9. 4.8 
Seles) 66.43 4. 0.125)0.6 








LESSON ACTIVITY 


Before Using the Pages 


Estimating Quotients 


When estimating a quotient, 





lf the divisor and the dividend 
are multiplied by the same number, 


first change the divisor 
to a one-digit number. 
Then change the dividend to 


the quotient remains the same. 





a multiple of that number 


For 0.29)1.827, 
0.2. 9)1.8 27 
estimate 3)18 


IS SSE 


1.827 + 0.29 is about 6. 


For 38.5) 207.9, 


3.8.5)20.7.9 


| | 


estimate 4)20>: 


20+4=5 


207.9 + 38.5 is about 5. 


For 62)2511, 


6.2) 25444, 


| | 


240 +6 =40 


2511 + 62 is about 40. 


312 


e Ask a student to write the multiples of 4 that are less than 40 


on the board. Ask which multiple is closest to 7. Develop 
that the division 4)8 may be used to estimate the quotient 
for 4)7. Have students refer to the multiples of 4 to suggest 
divisions that might be useful for estimating the quotients 
for the following. 


4)15 4)27.7 4)12.98 4)35.2 
Use a similar procedure for multiples of 8 and the 
following divisions. 


8 8)8.6 8)56.8 8)63 8 )31.72 


| 





~j 


Using the Pages 


© Read the title of the lesson and review that estimates are 


approximate results, not exact results. 
Recall that if the divisor and the dividend in a division 
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6.3 

a 0.29.)1.82.7 
“18 isa Mie: 

multiple of 3. 87 

ee eR CRE 87 

We) 


1.827 = 0.29=6.3 





5.4 
sen 38.5,) 207.92: _ 
© 20 isa a 1925 
“= multiple of 4. 1540 
GS Neahenntet regres ane ve ee 1540 
0 


207.9 + 38.5=5.4 


40.5 
: Bit 62325 14g09 

= 240 isa 248 
"© multiple of 6. 310 
ED io 310 
ey 


2511 +62=405 


are multiplied by the same number, the quotient remains 
the same. For example, the divisor and the dividend for 
division exercises in this unit were multiplied by 10, 100, 
or 1000. Read the method for estimating a quotient 
described at the top of page 312. For-each example on page 
312, develop how this method is applied. For example, for 


0.29)1.827, the divisor is multiplied by 10 to give 2.9, 
which is then rounded up to 3. The dividend is also 
multiplied by 10 to give 18.27. Then 18.27 is rounded to 
18, the closest multiple of 3. The division 3)18 gives 6 as 
an estimate for 0.29)1.827. For the exact division shown, 
the quotient, 6.3, is close to the estimate, 6. 

The second example is similar, except that the divisor, 
38.5, is multiplied by 0.1 to give 3.85, which is rounded up 
to 4. The dividend is also multiplied by 0.1. 

In the third example, a decimal point may be written to 
the right of the ones’ place in the divisor and in the dividend 
because they are whole numbers. The divisor is multiplied 
by 0.1 to give 6.2, which is rounded to 6. The dividend is 
also multiplied by 0.1 to give 251. The number 251 has 25 


Working Together 


Round each divisor to a 

whole number between 1 and 10. 
Then change each dividend to show 
a multiple of the divisor. 


Example: For 7.6)0.479, 
estimate 8)0.48 
1. 24)7.95 ajs 


1, 48.is a multiple of 8. 


2. 5.8) 3.4278 615.6 


Change place values in the divisor and 

in the dividend to get a divisor between 
1 and 10. Then round the divisor to a 

whole number and change the dividend 
to show a multiple of the divisor. 


becomes 794300 


4. 0.52)36 5)35 5. 38.5)7.72 4)08 


Estimate each quotient. 
FeO £3 s 2 8. 68)225 03 


Exercises 


Estimate each quotient. 


1. 21)159 8 . 61)4100 70 


4. 9.2)250 30 mO72)4A3.5 20 


3. W15}349 W350 


. 62)1.7 6)018 


. 83.7)499 0.6 


. 0.482)3.14 6 
. 48)9.81 


O.a 


RELATED ACTIVITIES 


@ You may wish to have the students 
divide to find the quotients for Ex. 1- 
24. For quotients that do not terminate 
at the hundredths’ place, have the 
students round the quotients to the 
nearest tenth. Then have them com- 
pare the results with the estimates 
obtained earlier. 


7. 19)997 50 O88) 071 0.8 : Gag 


10. 0.081)0.43 5 . 6.75)1.493 0.2 POAT: 


t2. 0.79) 59° "7 . 0.29)0.273 0.9 #5 746 "Os 


16. . 4.08)35.75 9 . 0.07)0.062 0.9 


19. 0.058)0.288 5 . 76)4767 60 . 6.4)5.478 0.9 


22. 4.9)249 05 31,7) 187.2_ 6 . 78/632 8 





tens and the nearest multiple of 6 is 24. Therefore, the 
dividend is rounded to 24 tens, or 240. 


Ex. 4; and a whole number divided by a whole number, 
Suchpass xenon 


Working Together: Ex. 1-3 deal with rounding each divisor to Assessment 
a whole number and changing the dividend to show a 
multiple of the rounded divisor. Place-value changes are 
not involved. Discuss the example above Ex. 1, emphasiz- 
ing that it is not necessary for the dividend to be a whole 
number. 

Ex. 4-6 involve the following steps: change the place 
value in the divisor to result in a divisor between | and 10; 
round the divisor to a one-digit whole number; change 
place values in the dividend to match the change in the 
divisor; change the dividend to show a multiple of the 
divisor. These skills are applied in estimating the quotients 


for Ex. 7-9. 


Estimate each quotient. 


1. 0.07)6:2-90. 2.401)743.8 3. 29.5)180.2 6 


Exercises: The exercises deal with estimating the quotient for 
the following: a decimal divided by a decimal, such as 
Ex. 1; a decimal divided by a whole number, such as 
Ex. 6; a whole number divided by a decimal, such as 
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Page 314 
OBJECTIVE 


Use the distributive property of multi- 
plication over addition to solve prob- 
lems without pencil and paper 


RELATED ACTIVITIES 


© Assign a work: sheet similar to the 
following for students to complete by 
matching each expression in the left 
column with the corresponding expres- 
sion in the right column. 


(22X48) 2 GExe SM 
Gea ay 
(2 x 41) + (2 x 9) 
(4 x 17) + (4 x 3) 










Daas) ()) 
4 x 20 
ENS x 8 
Pe 9} 







LESSON ACTIVITY 


Before Using the Page 


¢ Write the following on the board and ask the students to find 


the total number of dots. 






Solving Problems Without Pencil and Paper 






The 30 students in Hugh’s class sold tickets for 
the school concert. The average number of tickets 
that each of them sold was 23 for the afternoon 
performance and 27 for the evening performance. 
How many tickets did they sell in all? 








30 groups of 23 and 30 groups 
of 27 are the same as 
30 groups of 50. 


(30 x 23) + (30 x 27) 
= 690 + 810, or 1500 






To find the number of tickets, think 
"(30 x 23) + (30 x27). 

= 30% (23+27), or 7 

© 30 * 50, or 1500 







They sold 1500 tickets in all. 






Write only the concluding statements. 





2. Meg's class of 32 students went 
to a play. It cost $1.25 each 
for admission and $0.75 each 
for transportation. What was 






1. Barry's class used 12 boxes 
of 64 lead pencils and 12 
boxes of 36 colored pencils 
this year. How many pencils 











=, did they use oe ae 4 le cee cao ae eee 00 
h d 1a00 ils thi ; h | NOLO} 
3. ‘The 31 students in Sara's. class 4. “Nina's class of 25 Stu ents 








and the 29 students in Carl’s worked on a mural from 
class worked on a bulletin board 09:00 to 10:25 and from 
from 13:45 to 15:45. How many 14:00 to 15:35. How many 
“student-hours’’ were spent The students’student-hours” were 


on the bulletin board? spent 120 spent on the mural? Nina's class 
“student-hours” on the bulletin board. spent 75 “student-hours”on the mural, 
5. Four students Carried books lan’s class bought 12 cans 


from their classroom to the of orange juice, 17 cans 
library. They carried 17 of grape juice, and 11 cans 
novels each having a mass of of apple juice to sell at 
0.425 kg and 17 science books the field day. Each can 
each having a mass of 0.575 kg. contained 1.5 L of juice. 
What was the mass of all How many millilitres of 


the books they carried? The mass of juice did they buy? They bought 
: all the books they 60 000 mL of juice. 
PROBLEM 


Carried was |7 kg. 
SOLVING 
















































Use a similar procedure for the following example. 


A  2columns of 7 dots 
2 columns of 13 dots 
2 columns of 20 dots 


220A) 


Bhsyasoyp bape pa 
2x 13=26 +26 
40 






13 rows of 4 dots 
17 rows of 4 dots 
Elicit the following two methods for finding the answer. 


Using the Page 


© Ask a student to read the title of the lesson and the word 
A 13 rows of 4 dots: 13 x 4 = 52 D2 problem at the top of the page. Discuss each of the ways of 
17 rows of 4 dots: 17 x 4 = 68 + 68 solving the problem and ask the students which is easier to 

120 perform without using pencil and paper. 

e The problems involve computing the answers mentally and 
then writing the concluding statements. For each problem, 
the distributive property of multiplication over addition 
may be applied to facilitate finding the solution without 
pencil and paper. 


B 13 rows of 4 dots 
17 rows of 4 dots 


30 rows of 4 dots 30.x 4 =7120 


Ask students to describe the two methods. Point out that 
each method involves the Operations of addition and 
multiplication but in different orders. Ask which of the two 
methods is likely easier to compute mentally. 
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Page 315 


Checking Up OBJECTIVE 
Divide: Demonstrate an understanding of the 
1.625 7.5 : ; ; 
. 0.3)0.21 2. 0.8)49.3 . 0.4)3 concepts and skills presented in this 
Tagiat unit 
. 8.3)39.01 5. 2.7)9.882 . 0.007)0.644 
6 5 16 
. 0.425)5.78 8. 0.02)0.759 . 0.05)0.8 Ss 
5 5 3a RELATED ACTIVITIE 
. 0.38)0.171 11. 9.4)32.9 . 0.075) 2.4 a sar 
5a a5 e If it is known that a quotient is to be 
13. 0.75)39 14. 0.608)1.52 . 0.6)0.072 rounded to the nearest tenth, for 
16. 0.49)245 17. 5.429813 0773948 example, some students may realize 
5 5 that the only trial digit required for the 
19. 8.27)30.599 20. 0.62)1.55 21. 0.08)0.68 hundredths’ place is 5. Two examples 
4 50 
22. 9.35)59.84 23. 0.09)0.063 24. 7.92)396 are shown below. 
‘ 9 
Divide. Round each quotient to the nearest tenth. 2.85 BI25 
3 4 2.8 a ——— Se 
25. 0.6)8 26. 5.3)28.4 27, 255) 71 28. 0.22)7.97 8 )23. 1K 7)22.60 
16 21 
Divide. Round each quotient to the nearest hundredth. _ a 
7 0.62 17.99 68 To 16 
29. 0.3)7.61 30. 9.7)6 31. 4.17)75 32. 0.96)0.65 64 14 
Divide. Round each quotient to the nearest thousandth. 70 20 
4534 a7 = 0.055 5.583 
33. 0.8)3.627 34. 7.4)3.9 35. 8.94)0.495 36. 0.68)3.8 40 35 
Using 5 hundredths in the first exam- 
Divide or multiply. Write only the results. ple indicates that the quotient will be 
37. 2.6 x 100 3460 38. 0.06 x 0.190.006 39. 38=0.01 3800 rounded up to 2.9. In the second 
40. 1.63 = 100 9ol63 41. 750=1000 9.75 42. 24610 Qué example, 5 is too great; thus, the 
43. 42016 44. 4.1 x 1000 uyIo9 45. 60.02+10 6002 quotient 3.2 is correct to the nearest 
46. 0.4 x 0.01 0.004 47. 25.48 = 0.00195 480 48. 16 x 0.001 0.016 tenth. Discuss the procedure with the 
49. 0.007 x 1000 7 50. 8 x 0.001 0.008 Biles. 510 Om more capable students and have them 
use it for exercises similar to Ex. 25- 
Solve. 36. 


52. Each kilogram of plums 53. Lia needs 0.18 m of ribbon 
costs $2.24. How many to make one bookmark. How 
kilograms of plums can many bookmarks can she make 
be bought for $3.36? |5 with 0.3m of ribbon? | 





Divide by 10, 100, or 1000 40, 41, 43, |1T330-T331 

ed 1333 
3360-13357. 
E339 

Divide by 0,1, 0.01, or 0.001 | 39, 47 EEES) 


Related 
Skills Exercises Pages 





Divide by a one-place decimal |1-5, 11, T330-T331 
15, 18 T336-T337 
Divide by a two-place decimal | 8-10, 13, 16, |1T334-T335 
17, 19-24 T 336-1337 
Divide by a three-place decimal] 6, 7, 12, 14 | T336-T337 
Round quotients when dividing 


133621 337 
Sag 


Comments 

Encourage the students to use multiplication to check their 
work for some of these exercises. Note that for Ex. 1-24 the 
product for the divisor and the quotient should be the exact 


by decimal tenths M5 Koy, OD). 
305333094 T 332 


Round quotients when dividing dividend, and that for Ex. 25-36 it should be close to the 


by decimal hundredths gig Ny dividend. Estimation as presented on pages 312 and 313 may be 

Say omens used to check the quotients, especially the place value of the first 

Multiply by 10, 100, or 1000 | 37, 42, digit in each quotient. For Ex. 53, rounding the quotient upward 

44, 49 1333, T339 to the nearest one is not reasonable, because only the whole 

Multiply by 0.1, 0.01, or 0.001} 38, 46, number obtained in the actual quotient can be accepted in this 
48, 50 T 333, T339 case. 
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Unit 16 Overview 


Integers 


This is the first unit in which negative numbers are presented 
formally. In Unit 8 they were encountered in temperatures below 
zero, but only in social and environmental settings. The students 
now discover a set of numbers that are less than zero. They learn 
to distinguish between positive and negative numbers and to 
refer to them as integers. They also learn that each integer has an 
Opposite integer which is equidistant from, and on the opposite 
side of, zero on the number line. Number lines are used in a 
variety of ways: to represent integers, to compare integers, and 
to add integers. Subtraction of integers is not presented as such, 
but students do find differences between temperatures by 
referring to thermometers$#The Problem Solving lesson in this 
unit presents typical, real-life situations in which possible 
solutions are influenced by various factors which may need to be 
taken into consideration. Two Try This features in this unit show 
how exponents may be used with factors to name numbers. 


Unit Outcomes 


identify positive integers and negative integers 

read and write positive and negative integers 

write opposite integers 

match integers with points on a number line 

compare and order integers 

add integers using a number line 

find the difference between two temperatures and _ state 
whether the temperature rose or fell 

© solve word problems involving integers 

¢ find different solutions for word problems 


Background 


The history of the human race traces the use of numbers from 
shortly after the Stone Age to the present time. As long ago as 
3000 B.C., both the Egyptians and the Sumerians of Iran had 
usable systems of numbers and numerals. Different civilizations 
developed their own number bases and symbols. Some of them 
even had systems for recording fractional numbers. Numbers 
had always been associated with real objects from counting on a 
one-to-one basis, and centuries passed during which there were 
symbols for only the counting numbers. One great step forward 
was taken when the idea of zero and the symbol 0 were invented, 
making it possible to write numerals for very large numbers with 
a set of only ten digits. Since quantities of objects were always 
greater than zero, there was no need to represent numbers less 
than zero. Leonardo of Pisa introduced Hindu-Arabic notation 
and algebra to medieval Italy. He also tried to introduce the 
concept of negative numbers, relating them to losses in business, 
but without much success. It was not until the seventeenth 
century that negative numbers were accepted generally. 

The numbers which are used in counting (1, 2, 3, ...) are 
known as the natural numbers, or the counting numbers. If zero 
is included with the natural numbers, they are referred to as the 
whole numbers (0, 1, 2, 3, ...). All counting numbers are 
considered to represent real things and, therefore, are positive in 
nature. They are called positive integers. For each positive 
integer there is a corresponding number called a negative 
integer. Zero is considered to be neither positive nor negative. 
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The complete set of integers is thus composed of all the positive 
numbers and their opposites and zero. 


Give 3 5) 23m | sO eal ee mes ae 


Positive and negative numbers are named by numerals with 
the raised symbols * for positive and ~ for negative. These 
symbols are not symbols for the operations of addition and 
subtraction. They indicate whether a number is greater than or 
less than zero. Numbers that are named by numerals with these 
raised symbols are sometimes called signed numbers. If a 
numeral does not have a sign, it is presumed that it represents a 
positive number, but the negative symbol is always used to 
indicate a negative number. 

Signed numbers are read using the words ‘‘positive’’ and 
““negative’’, such as ‘‘positive eight’’ for +8 and ‘negative 
five’ for 5. A slight deviation from these forms is found when 
temperatures below zero are announced on radio and television. 
For a temperature of ~6°C, the wording may be ‘‘minus six 
degrees Celsius’’ or ‘‘six degrees below zero Celsius’’. 

The sequence of counting numbers (positive integers) is an 
ordered set; that is, the numbers remain in a fixed orderml# 2. 37 
... . Each positive integer is matched with a negative integer, so 
the negative numbers are also an ordered set. Positive and 
negative integers having the same digits are equidistant from 
zero on the number line; on a horizontal number line, 4 is 4 
units to the right of zero and ~4 is 4 units to the left of zero. 





A number line also shows the integers in increasing order 
from left to right, thus, any number is greater than any other 
number on its left. For example, +2 is greater than all the 
integers to the left of it on the number line C0" 1238): 
is greater than ~6; and 0 is greater than ~5. Similarly, any 
number is less than any number on its right. Thus ~3 is less than 
#25 ~1,-0;. “1s «205 “5:is less. than 0: and #8 is less thant? 3. Ona 
vertical number line, such as a wall thermometer, the greater 
numbers are toward the top and the lesser numbers toward the 
bottom. 

The operation of addition is associated with the combining of 
sets to find the total number in the sets. In the addition of two 
positive integers, such as in *3 + +5, the sum is also a positive 
integer (*3 + *5 = *8), and in the case of two negative 
integers, such as in ~4 + ~2, the sum is a negative integer 
(4 + -2 = ~6). If one addend is a positive integer and the 
other is a negative integer, their sum represents the result of 
combining them, and whether it is a positive integer or a 
negative integer depends on their relative face values. For 
example, for 4 + *6, the face value of the positive integer (6) 
is greater than that of the negative integer (4); the sum will be a 
positive integer and the face value of the sum will be their 
difference (*2). For ~5 + +3, the face value of the negative 
integer (5) is greater than that of the positive integer (3); the sum 
will be a negative integer and the face value of the sum will 
again be their difference (~2). Each example can be shown on 
the number line, using an arrow to represent the second addend. 


“4 +.46,=\ +2 








cD 54 eh es 0 +4 +9 3 +4 $6 


For the first example, the arrow starts at ~4 and points 6 units 
to the right to represent ‘‘positive 6’’. For the second example, 
the arrow starts at ~5 and points 3 units to the right to represent 
“positive 3°’. It should be noted that the commutative property 
of addition is also operative in the addition of integers. When the 
addends in ~4 + *6 = *2 are interchanged, the second addend 
is ‘‘negative 4’’, so the arrow starts at +6 and points 4 units to 
the left. 


to = 2 


el Ce en es a Se Se Se GEN Gane nen! 
Se a a ee | OF 1 a toe ARS 6G 


Both “4+ *6 and *6+ 4 have *2 as the sum, so the 
commutative property is valid in the addition of integers. 
Although subtraction of integers is not included in this unit, 
attention is directed here to note how addition and subtraction 
are inversely related. The addition sentence 6 + ~4 = *2 calls 
to mind the subtraction sentence 6 — 4 = 2. This example 
indicates that the same result is obtained either by adding a 
negative number or by subtracting a positive number of the same 
value. 

It is commonly accepted that there are many ways of 
representing any one number, that is, there are many names or 
numerals for a number. The value of such an expression as 
2+ 4, 3 X 2, 8 — 2, or 24 + 4 is quickly identified as the 
same as that shown by the single numeral 6. A number can 
sometimes be expressed in terms of a product using the same 
factor, such as 2 X 2 X 2 for the number 8. The expression 
2 x 2 x 2 can be written more concisely as 23, in which the 
factor 2 is shown and the small raised 3 indicates how many 
times the factor 2 is used to obtain the product 8. The number 81 
may be represented by 3%, since the factor 3 is needed four times 
(3 x 3 x 3 X 3 = 81). The small raised digit to the right of a 
factor is called an exponent. In science very large numbers are 
needed to represent such things as the age of the earth, the 
distance to a planet, or the production of energy from an atomic 
explosion. In such cases, a number is frequently expressed as a 
product showing an exponent with the factor 10 and another 
factor. The number 6000, for example, can be represented by 
6 x 10° (6 x 10 x 10 x 10), and the number 140 000 by 
1A a0 son 4~ xX 103° 


Teaching Strategies 


The topic of integers may be beyond the scope of the 
mathematics program for this level in some schools, but the 
concepts in this unit are not difficult, nor are the operations. This 
unit may be used for enrichment or for a change of pace at 
almost any time in the year’s program. Most students are aware 
of countdowns in space programs and of temperatures below 
zero and should have little difficulty in completing the exercises. 

Probably the most effective teaching and learning aid for use 
with integers is the number line. This simple device provides a 
picture of positive and negative numbers and their relative 
positions to zero. The number line is helpful for showing 


opposite integers, for ordering integers, and for adding integers. 
It is suggested that a horizontal number line showing integers 
from about ~30 to *30 be displayed prominently in the 
classroom. A vertical number line may be used along with a 
demonstration thermometer for the lesson on pages 322 and 323. 
Students will find it helpful to have individual number lines 
taped to their desks. Copies of page T 390 should be available 
for students to use in completing the exercises in the lessons and 
the Related Activities. 

On pages 324 and 325 the exercises provide opportunities for 
students to demonstrate and to check their understanding of 
integers and their competence in working with them. Exercise 
27 is much like a puzzle and can be quite time-consuming. It 
may be advisable for students to consider it only after 
completing the other exercises, or even to consider it at another 
time. 

A nomograph is a useful device for showing the sum of two 
integers. Copies of page T 390 may be used to help prepare three 
number lines as shown below. 
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Have the students use a straight edge to align the dot for ~3 on 
the first number line and the dot for *2 on the third number line. 
Point out how the straight edge aligns these dots with the dot for 
~1 on the second number line, illustrating the addition sentence 
Bor) =" 1 - 

Using a place-value chart in which the places are shown as 
powers of 10 may be helpful for the introduction to the use of 
exponents on page 325. It is relatively easy to write any standard 
numeral as a product showing a power of 10; a decimal point is 
placed to the right of the digit which is in the place named in 
exponential form. For example, in the standard number 
390 000, a decimal point may be placed between the 3 and the 9, 
and the number expressed as 3.9 X 10°. Similarly, a large 
numeral such as 2 496 000 may be expressed in several ways: 
2496 x 10°, 249.6 x 107, 24.96 x 108, and 2.496 x 10%. 


billions 
i FOP H OL TOS Sram 10% ToT TO Mo mero 
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Materials 


a number line cut from a copy of page T 390 for each student 
(optional) 

a demonstration thermometer 

tracing paper or a copy of page T 396 for each student (optional) 

two copies of page T 390 for each student (optional) 


Vocabulary 


integers 
negative integer 
positive integer 


opposite integers 
exponent 
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Pages 316-317 
LESSON OUTCOME 


Identify positive integers and negative 
integers; read and write positive and 
negative integers; write opposite inte- 
gers 






16 INTEGERS 


Writing Integers 
i 2 






Vocabulary 
integers, negative integer, positive 
integer, opposite integers 





i] 76 75 “4 3 4 
The numbers used before “ignition” are negative integers. ee ke 


oY eee er te = Ignition !~ 
The numbers used after “ignition” are positive integers. i iadamr” 






A positive integer is written with the symbol *. TER aR 


oe BRP ASST eA TH ; 0 is an integer Bi: 
poe mene oe catbotcis reithonan 







A negative integer is written with the symbol ~. is positive DO 






75 should be read “negative ae 4 






Each positive integer has an opposite negative integer. 
Each negative integer has an opposite positive integer. 







On the number line, points for opposite integers are 
the same distance from O but in opposite directions. 





















3 2 “3 and “3 are 7 =) 
| oe opposite integers. 4 
ape it Fein an Seo a Ta 


LESSON ACTIVITY offers, to elicit that since a direction was not stipulated, 
they may travel either into the future or into the past. 
Before Using the Pages Write the numeral 5 on the board and discuss ways of 


adapting the numeral to show whether ‘‘5 years in the 
future’’ or “*S years in the past’ is indicated, without 
having to write the phrase ‘‘in the future (past)’’. For 
example, they may suggest the use of arrows as in 5 and Bhs 
the use of letters as in 5‘ and 5°, or the use of the symbols * 
and ~ as in *5 and ~5, to show which direction in time is 


Ask students to name the opposite of terms such as hot (cold), 
before (after), under (over), left (right), and future (past). 
Draw a line on the board and mark equally spaced dots 

along the line. Indicate a point and tell the students that it 
represents the present year. Print the word ‘‘now’’ below 

the point. Ask students to indicate points to represent ‘‘1 


year in the future’’, ‘‘2 years from now’’, and so on. Ask eae 

what the opposite is for ‘‘1 year in the future’ and ‘‘2 years 

from now’’, and have students indicate points for these on Using the Pages 

the line. They will likely show points to the right of ‘‘now’’ ¢ Begin by asking what is shown in the sequence of four 
for the future and to the left of ‘‘now’’ for the past. photographs. Contrast the numerals for numbers before 


“‘ignition’’ with those for numbers~ after “‘ignition’’. 


reals oe Oe cee cals Introduce the terms integers, negative integers, and 

ba eae positive integers. Emphasize that these numbers are read 

using the words positive and negative , and that the symbols 

Ask the students to imagine that they can travel in a time * and ~ are raised to distinguish them from the symbols for 
machine to a time 200 years ‘‘away’’. Ask what choice this addition and subtraction. Ask why zero is neither positive 
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Evircottr S) RELATED ACTIVITIES 


e Have the students list opposites that 
suggest negative integers and positive 
integers. The following are some 


examples. 

Negative Positive 
down up 
left right 
below above 
lose gain 
spend eam 
before after 


@ Have each student write one or two 
} statements that suggest integers. 
f é ‘Libby walked up four steps.”’ 
‘ah ‘Candice earned $4.”’ 
. ve ‘Bob lost 2 kg.”’ 

3 a3) Then have the students exchange pa- 
pers and write statements that suggest 


Exercises 
; el ee 2.26 the opposite of the examples. 
Use aoa aA negative’ to complete each Sees ‘Libby walked down four steps.”’ 
eee igca ink integer. 2 ais a “integer. ‘*Candice spent $4.”’ 
3. List the first 10 integers +|,+2,+3,+4, 4. List the opposites of the 10 ‘Bob gained 2 kg.”’ 
greater than 0. These are +5, +6, +7, +8 integers listed for Exercise 3. —|,—2,-3,—-4 e For the preceding activity, have 
the first 10 a integers. +9, +10 These are ? integers. —5,—6,-7,-8 -9,-10 students write the integers suggested 
Jesse and jpeeee went a game. Whenever Cage by the statements. 
either scored a positive number of points, e Prepare a die marked “5, 3, "1, 0, 
the other scored the opposite number. +2, and * 4. Have the students work in 
5. When Jesse scored *6 points, 6. When Joanna scored ~2 points, groups of four. Each student in turn 
how many did Joanna score? —6 how many did Jesse score? +2 tosses the die. All the students use a 
tally chart to record the number of 
aN times a negative number is shown and 
7. On April 30, the lake level . On September 30, the lake level the number of times a positive number 
was 37cm above normal. How was 31cm below normal. How is sh 
much would the level need to much would the level need to per ipa 
change to bring it to normal? 37cm change to bring it to normal? 3) cm ° Students may refer to an atlas to 
Would it need to rise or fall? fa)| Would it need to rise or fall? rise name altitudes above sea level using 
positive integers and depths below sea 
347 level using negative integers. 





nor negative. (A negative integer is used before “‘ignition”’ Assessment 
and a positive integer is used after ‘‘ignition’’.) 
Have students read the statements that introduce the 


Use “‘positive’’ or ‘‘negative’’ to complete each sentence. 
. positive. 
1. +4isd 








concept of opposite integers. Draw attention to the number or aa 

line at the bottom of page 316 and note that the point for “3 2. lisa integer. +) 49 +3 

is three units to the left of 0, and the point for *3 is three 3. List the first 3 integers greater than 0. These are the first 3 
units to the right of 0. Have students name the opposite of positive integers. 


+2 and of ~5 and describe the location of each on the 


number line. 
Ask students to read the integers below the four CBee een eh ae cl 


photographs and to identify pairs of opposite integers. 
Summarize that the integers consist of the positive integers, 
the negative integers, and zero. 


Write the opposite integer for each of these. 


Exercises: Ensure that the students show the * and ~ symbols in 
raised positions. Before the students begin Ex. 7 and 8, you 
may wish to discuss why a lake level can be above normal 
or below normal at different times of the year or in different 
years. The lake level above normal suggests a positive 
integer and the lake level below normal suggests a negative 
integer. 
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Pages 318-319 
LESSON OUTCOME 


Match integers with points on a 
number line; compare and order inte- 
gers 


Vocabulary 
exponent 


LESSON ACTIVITY 


Before Using the Pages 


e Draw the following number line on the board, labeling the 






Comparing and Ordering Integers 






The number line can help 
you compare integers. 










—¢——_e—_e—_—__e—_e —__0 —_o> 


—0—__e—__e__e—__e—___e—__e__0o__ o_o _ 5p _o — 
G8 ee, CGS er 4 be ue hed OL 1) 2 FBT Abe 6 mai7 er IO 





‘ Numerals for positive integers do not = 
:, always show the symbol *. Positive H 
: integers are the same as whole numbers. 


* Numerals for negative integers 
* always show the symbol ©. © 






For any two points on a horizontal number line, 
the integer for the point to the left is less 
than the integer for the point to the right. 









On the number line, 

*2 is to the left of *4, so *2 < *4. 

2 is to the left of *4, so ~2 < *4. 

*2 is to the right of ~4, so *2 > 4. 
5 2y)ssto they right of s4=co0 «2 754) 








Working Together 






Complete. 














3. 





“S), ~B, ; ‘ ae! 4. 85; Sill 
=e Snes 
Which integer in each pair 
would be placed farther to 
the right on the number line? 


BI +7 6. €1) -3 a -g 8. “5(0) 
Use = OF <= {0 make true statements. 


S). “9@7'7 10. 167-3 11. *8@°8 12. 560 









List from least to greatest. 
TSE CRI 3) Bae 7a 
Wed, eolicchei gery 


List from greatest to least, 
145 APD SO, SeGi 35 
Sd 0 al, see 






318 





Using the Pages 


© Question the students about the number line at the top of page 
318. Ask what number is to the left of +5, to the left of SA 
to the right of ~ 8, to the right of +3, between +4 and On 


point for zero, and having students label the points for * 1, 
*2, and *3. Discuss the similarity between this number line 
and the number line for whole numbers. Note that this 
number line has arrowheads at both ends. Ask what the 
arrowheads indicate. 


0 +4 +2 +3 +4 +5 


Extend the number line to the right and label several more 
points, noting that the numbers increase in value. Use a 
pointer to indicate consecutive points from right to left 
along the line and note that they decrease in value. Ask how 
the number line can show the opposite of *1, +2, and +3. 
Have students help to extend the line to the left and label 
points for ~ 1, ~2, ~3, and other negative integers. 
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re 


between — 9 and ~7, and so on. Review that the numbers on 
the line increase from left to right and decrease from right 
to left. 

Ask students to name several numbers that are greater 
than *3. Note that such numbers are to the right of *3 on 
the number line. Ask for several numbers to the left of +3 
and note that they are less than + 3. Ask how the concepts of 
right and left can help to determine which of two integers is 
the greater number, for example, ‘5 and *8, or ~3 and O. 

Have students read the statements and help to explain the 
examples below the number line. The students can locate 
the pairs of integers on the number line to verify the 
examples given. Note that the concepts of right and left 
apply to a horizontal number line. 


Working Together: Ex. 1-4 deal with integers in sequence. 


The integers for Ex. 5-8 are repeated for Ex. 9-12 to 


i em me 


Exercises 


Complete. 
‘il. 








ZS 
= 








<5 








= 
“y 


Tf ed ene 7 . pemialal 
9. ; . , f feet 5 
(Oa eae +4 
Use > or < to make true statements. 


1. -56~4 12. +260 


O79 53. 5,0 5et 
ic from Ns: to eieatees 


Teo Ore 
List from greatest to least. 


A “By, *@,, Oh, “tl De 7) aad: 


POMS HAO rea? ono Tee | od) 
a7 +6,+4, +2,-8,-44,-6 
Og 0g s72,-3,95 


When all the factors in a product are the same, 


the product can be shown using exponents. 


Z +367 36 
15. *3@-6 16. -262 56 
19. -3@~7 20. +4671 _-4e@79 


| er7 
2675 


BT 4,43, 4 
23eP hwe5 8 *8 +9 -9 pee i 


As Ol, "2, eh Te, 1256! 


sith sts kat Mea 
ids 5) i Oe? 


moe =a, mA +5, +6 


Fo Oh ee 8) 
alloys Go Sa 5) 
ec Me Olome bese e 

ies Ath Oa =6 


» An exponent shows how: 
- Many times a number ee 
‘.. IS used as a factor. 


5ra5 = pop mexponients’ 35 ancora maiviaile 


RELATED ACTIVITIES 


e Have students label number lines on 
copies of page T 390 and mark them to 
show the integers for one or more of 
Ex. 11-30 on page 319. 

@ Prepare a numeral card for each 
integer from ~10 to *10. Have a 
student draw from six to ten cards, 
arrange them from least to greatest, 
and record the integers in this order. 
@ The cards prepared for the preceding 
activity may be used for a game by 
three students. The cards are shuffled 
and dealt equally. Each student turns 
up the top card. The student whose 
card shows the greatest integer claims 
the three cards. The process continues 
until one player has no cards left. The 
player with the most cards is the 
winner. 

e@ Have students work in pairs using 
integers from — 10 to * 10. One student 
writes an integer. The other student 
asks questions such as “‘Is it a negative 
integer? sarls it lessethanim?= sto 
determine in as few questions as 
possible what the secret integer is. 

@ Have each student prepare a number 
line cut from a copy of page T 390 for 
integers from ~ 12 to * 12. By folding 


Show each of these using exponents. 


1. 8x8x8 992. 6x6x6x 6643. 4. 2x 29%. 36695. 2733 


Write the piabdard form for each. : oe = 729: 


6. 73: 7x7: if x We Seal. 54958. 10200 9. 450410. 28956 


emphasize that the positions of two integers on the number 
line can determine which integer is greater. Discuss ways to 
complete Ex. 13 and 14 using the number line for 
assistance and without using the number line. For example, 
students may choose to order the negative numbers first and 
then order the positive numbers. Draw attention to the 
difference in the instructions for Ex. 13 and for Ex. 14. 


Exercises: After the students have completed the exercises, 
have them read some of their answers to review how to read 
integers. For example, Ex. 11 would be read ‘“‘negative five 
is less than positive four’’. You may wish to summarize 
that any positive integer is greater than any negative integer 
(+2 >~7), and that a negative integer closer to zero is 
greater than a negative integer farther from zero 
G2 Pada) 


Try This: Read the statement to introduce exponents and direct 
the students’ attention to the exponents for 5? and 3°. Have 
a student read the statement in the “‘thought cloud’’. 
Discuss that the exponent for 5? shows that 5 is used two 


* 





the number line at 0, students can 
observe that points for opposite inte- 
gers match. This can also be demon- 
strated by placing a semitransparent 
plexiglass mirror at zero on the number 
line. Students may refer to these 
number lines for assistance in the 
lessons of this unit. 


times as a factor; that is, 57 = 5 x 5, and therefore, 5? is 
another name for 25. Discuss 3° in a similar way. The 
‘‘thought cloud’’ for Ex. 3 shows how 4 is factored in order 
to express it using exponents. For Ex. 4 and 5, the students 
must factor the number and then use exponents to show the 
numbers. Before the students begin Ex. 6-10, have them 
multiply with 3 as a factor six times to show that 3° 
represents 729. 





Assessment 
Complete. 

se SS aa Oe en nae Bbenes, 

O + ee) 

Use > or < to make true statements. 
Bt Sr rea eS 0S 
List from least to greatest. List from greatest to least. 
Cette ot oe en. 34. ae buh) eee toee 2. +4 

SS, Paley PA OTES roe KO eo) 3, —7 
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Pages 320-321 
LESSON OUTCOME 


Add integers using a number line; 
solve related word problems 


Adding Integers 


For the sum of two integers, imagine yourself 
standing on the number line at the point for 
the first addend. Face to the right. 


Materials 
a number line cut from a copy of page 
T 390 for each student (optional) 


Prerequisite Skills 


= When ie first addend . 
Lmis™a2, Start ater 2neers 





Match integers with points on a 
number line 


Checking Prerequisite Skills 
Complete. 


Then walk forward if 
the second addend is positive. 


s The second addend is Ake 
*: I'll walk forward 5 units. 


32 at Jan ame 





Walk backward if 


the second addend is negative. 


: The second addend 
“is ~5. Vil walk 
*. backward 5 units. -* 


a2 





LESSON ACTIVITY 


Before Using the Pages 


e Draw a number line on the board for the whole numbers from 
0 to 9, and review how it can be used to find the sum of two 
whole numbers. For example, write 3 + 5 on the board. 
Place two chalkboard pointers or two metre sticks at 3 (the 
first addend) on the number line, and then move one of 
them 5 units forward (for the second addend) to 8, the sum. 
Repeat the procedure for 2 + 4. Then have two students 
show the procedure for 1 + 6 and for 2 + 3. Emphasize 
that the pointers begin at the number for the first addend. 

Write positive symbols for 1 to 9 on the number line and 
extend the line to the left to show negative integers to ~ 9. 


“958-7 r6l-S-40-3'-2 1/0041 289 44 eG a7 eB 


Ask students to explain how they think the number line can 
be used to find the sum of two integers such as +4 and +3, 
or 4 and *3. 
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Using the Pages 


¢ The worked example demonstrates how a number line can be 
used to add two integers. Students can note that addition of 
two positive integers is the same as for two whole numbers. 
Read and discuss each step for using the number line to add 
the integers *2 and *5 as the students refer to the 
corresponding number lines on the page. Emphasize that 
the procedure starts at * 2 on the number line because + 2 is 
the first addend. The move for * 5 is forward because * 5 is 
a positive integer. In contrast, for +2 + ~5, the move from 
*2 is backward 5 units because the second addend is 
negative. 


Working Together: Ex. | and 2 emphasize that the first addend 
names the starting point for addition on a number line. Ex. 
3 and 4 emphasize the direction of the move for the second 
addend. The skills of Ex. 1-4 are applied in Ex. 5 and 6, in 
which the stopping point identifies the sum. Have each 
student label a number line from ~12 to +14 to help 
complete Ex. 7-10. Copies of page T 390 or number line 


TE ES ONS a ee ae a ee eee eee eae eee ae Se ae 


Working Together 

Where will you start? 

1. @: 73} 2 C3) my 

Will you walk forward or backward ? 

3. *4+ ~5 backward 4. ~1+ *3 forward 
Where will you stop? 

5. OraleRy 3) xk 


A 


2a La 
“a 








Vitesse teat Saad : ORG se. 4 Gh has P= 


Exercises 


a You could. use a number line i 
Add. *., to help you add... -... a 


1. *4+-6-2 2, +34 +2 #5 3. -5+*1—4 4.24713 
5. ~3+ 47 +4 6. -14+-4-5 Te tseres oO 8. *5+ +5 +10 
GeiieSa ae 10. 6s 0) Bil. 86 to) Ce Mo mec. 16 a 
13) 5409 Hl -14°-1+ 74645 15-98 3 omen <3 


Solve. 


17. In a game, Jesse scored 
*7 points. Then he scored 
~4 points. How many points 
did he score in all? +3 


19. In four rounds, Jesse 
SCONed 7/4 oy 
and *5 points. How 
many points did he 
score in all? *5 


18. Joanna scored “7 points. 
Then she scored *4 points. 
How many points did 
Joanna score in all? —~3 


. In ten rounds, Joanna 
SCOlC CMI me eS 
Ty, Sh il. By ale 
*9 points. How many points 
did she score in all? *! 


strips prepared earlier in Related Activities may be used for 
this purpose and for the exercises that follow. 


Exercises: Ex. 19 and 20 involve more than two addends, but 
the number line can be used in the same way as for two 
addends. For example, for Ex. 19, the starting point is *7. 
A move of 4 units backward for ~ 4 is made, from that point 
(*3) a move of 3 units backward for ~3 is made, and from 
that point (0), a move of 5 units forward is made for a 
stopping point of *5. When the students have completed 
the exercises, discuss the results for Ex. 8 and 11. Have 
students suggest other additions similar to these. 


Assessment 

Add. 

PIO ison) a 6 8S" Sih Sea 
Ae eels Claes St St 3 6. 0 4 
Solve. 


7. In two rounds, Jesse scored *3 and 4 points. How many 
points did he score in all? ~! 





RELATED ACTIVITIES 


@ Have students illustrate the sum of 0 
and any other integer on a number line. 
e For more practice, use copies of 
page T 391 for number wheels similar 
to the following. 





e@ Prepare a die marked “8, 6, 1, 
+2, +4, and *9. Have the students 
work in groups of four. One student 
tosses the die and reads the number 
shown. The next student tosses the die 
and names the sum of the previous 
number and the number on the die. 
Then each student in turn tosses the die 
and adds the number shown to the 
previous sum. The procedure con- 
tinues for several rounds. 
e Prepare cards showing integers from 
~9 to *9 for the game ‘‘Greatest Sum’’ 
described on page T 379. The required 
sum for the numbers on a set of cards 
is zero, for example, *4, ~3, and “1, 
Orieorand © 5: 
e Ask students to change the order of 
the addends for several exercises and 
add. They can discover that the order 
of adding integers does not affect the 
sum. 

4+ 7°6=°2 

"647 4222 
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Pages 322-323 
LESSON OUTCOME 


Find the difference between two tem- 
peratures and state whether the temper- 
ature rose or fell 








Materials 
a demonstration thermometer 


Prerequisite Skills 
Match integers with points on a 
number line 








Checking Prerequisite Skills AFC moenneee 
Complete. seventeen 
degrees Celsius 
1. above zero. 
fall Gaiden 
2 “A a 0 The temperature is ~12°C. The difference iE 
‘ between *17°C -< | 
eee T T T (Kiet and ~12°C is if 
Boas ae 4 +9 BE twenty-nine 
= ca +5 degrees Celsius. 






322 


LESSON ACTIVITY 


Before Using the Pages 


¢ Display a demonstration thermometer and have students note 
that the scale shows zero and numbers on either side of 
zero. This suggests a vertical number line for integers. 
Develop that temperatures above zero can be represented 
by positive integers and temperatures below zero by 
negative integers. Remind the students that positive 
integers are not always written with the symbol *, but that 
negative integers are always written with the symbol ~. 
Some demonstration thermometers may show temperatures 
below zero with the symbol — not raised. This presents an 
opportunity to explain that the symbol + and the symbol ~ 
are not always raised. Although they are raised at this time 
for an introduction to integers, the symbols are lowered in 
more advanced work. 
Show temperatures on the demonstration thermometer 
and have students read the temperatures. Then name 
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Finding Differences Between Temperatures 


Positive and negative integers 
are used to show temperatures. 


The temperature is *17°C. 





The temperature changed from *17°C to ~12°C. 
The temperature fell twenty-nine degrees Celsius. 





The scale on a \ 
thermometer is a | 
vertical number line. | ' 

| 



















































S12 Cimeansa ae 
twelve 

degrees Celsius 
below zero. 






































various temperatures and have students show them on the 
demonstration thermometer. Some examples are 20°C, 
glS°@6°Ge OGy anda: 4°Gs 


Using the Pages 


e Ask a student to read the title at the top of page 322. Direct the 
students’ attention to the photographs and ask them to 
describe the weather conditions shown for the given 
temperatures. Ask what is meant by a temperature of + 17°C 
and a temperature of ~ 12°C. Ask what is significant about 
O°C and ask why neither a Positive symbol nor a negative 
symbol is shown for 0°C. 

Have the students compare the thermometer illustrated 
on page 322 with the demonstration thermometer used 
earlier in the lesson. Have them locate + 17°C and ~ 12°C on 
the thermometer shown on page 322. Ask them to count the 
number of degrees Celsius between + 17°C’ and=12-C to 
verify that the difference is twenty-nine degrees Celsius. 

Ask a student to read the statements at the bottom of page 
322. Because the temperature went from a_ higher 


Working Together 


Is each temperature 
above or below zero? 


1. *8°C above Fae 


How far is each 
temperature from zero? 


Same 4G ee 4. 


below zero 


“20°C below 


For each of these, how many 
degrees did the temperature change? 


Bae 7 Crome 3s © 106. 14°C to = 23°C 377. BO: Gtto m2". G 8) 


For each of these, did the 
temperature rise or fall? 


9a Gita) + 33G 
Fall 


LOM (4G tom 2216 
rise 


Wale 


e TOP wi 26Gn 12) 


all 
Exercises 


For each of these, tell how many degrees 
the temperature changed. Then tell 
whether the temperature rose or fell. 


Toe Cito ea’ C roses WC" 2: “10°C to F1°C RINECS. 
Ae 6°Cato “9°C rose 3°C 15, —8°C to 0°C rose °C” 6. 
7. ~10°C to *27°C rose 37°C8. *32°C to *17°C felll5°9. 
10%9520°© 10, 55°C rese I5°CI1,, 0°C to. 733°C rose. 2312. 


13s 19°C to “S'GnpaiieeCl 4.9" 23°C: to n16°C 
Fel] 39°C 


E25. 


15:3 0;C ito 


These were the temperatures in Winnipeg 
for 1978 03 29. What was the change 


Time |Temperature (°C) 
11:00 i “6 a 


12:00 
iS OO) 
14:00 
15:00 
6 
Whe 
its} 3 
ire 
208 


























00 
00 
00 
00 




















mal: 
degrees 


temperature, *17°C, to a lower temperature, 
emphasize that the temperature fell twenty-nine 
Celsius. 


Working Together: The temperatures for Ex. 5-8 are repeated 
for Ex. 9-12. Ex. 5-8 involve finding the difference 
between the temperatures and Ex. 9-12 deal with 
determining whether the temperature rose or fell. Have 
students refer to the thermometer shown on page 322, if 
necessary, to help find the difference between two 
temperatures. Remind them to pay careful attention to the 
given temperatures to note whether they are positive, 
negative, or zero. 


Exercises: Have the students record the temperature changes in 
degrees Celsius because, for any measurement, it is 
necessary to give the unit. Ex. 16-26 involve reading a 
chart to find the temperature for each time. You may wish 
to review the way the date is shown above the chart (year, 
month, day) and to point out that times in the chart are 
shown as for a 24-hour clock. 


-2°C to 21°C etell GEC 


ES G tose felltG-@ 
S45 Caton mlouGupasera On 





RELATED ACTIVITIES 


e@ Students may draw thermometers on 
copies of page T 390 to illustrate a few 
exercises from page 323. 

@ You may wish to have students draw 
a broken-line graph to show the tem- 
peratures in the chart on page 323. 
Discuss how a graph can be used for 
finding differences between tempera- 
tures. Then have the students use the 
graph to complete Ex. 16-26 and 
compare these results with their origi- 
nal answers for the exercises. Graphs 
prepared for the first of the Related 
Activities on page T51 can also be 
used for finding differences in temper- 
atures. 

@ Students can refer to temperatures 
shown in newspapers and find the 
differences between temperatures for 
two different days or for two different 
hours. 


TRE 2G20 
above zero 


OT Ctomal bias 


O,C tomeibie 


rise 


tO 1266 Sfelteyic 


~6°C fell 6°C 


: 00? rose |°C 
: 00? rose 5°C 
: 00? rose 3°C 
: 00? rose 3°C 
: 00? rose |°C 
: 00? rose |°C 
1007? poser see 
:00? rose 4°C 
OO? sretiy |) ME 

:00? rose |°C 
:00? rose 6°C 


323 


Assessment 


For each of these, tell how many degrees the temperature 
changed. Then tell whether the temperature rose or fell. 


1,4 1S°GtogF 12° cose a lC. 42.2 9°C to 05Gtell we 
Zin Co Hl6°Curgser \ohGerard 51d °C@ito e8°Garase: S°C 
5] Chto a erent one 6. 0°C to ~8°C fell 8°C 
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Pages 324-325 
OBJECTIVE 


Demonstrate competence in comparing 


Practice 


Complete. 
















and ordering integers, in adding inte- 


1, = — a ae ae Bi fee 2. <,~—_,—___,__ Tigead 



















gers, and in finding differences be- +3 ; : +7 -5 i : a5 i 
+ = ss 
tween temperatures; solve related word et 5 6 
problems SN | en mee 4. <,——_| oe = 
0 2] ~6 “hl 
é! = +2 = ar a) 


Materials 


Use > or < to make true statements. 










tracing paper or a copy of page T 396 Be hss brane 
for each student (optional) 5. 06 15 6.8 oe 1 7. “36 3 8. 6 aes 
Ch 7S A 105) 7eSnr4 lide 0e@-2 Wr a 9 
List from least to greatest. List from greatest to least. 
USE MO) GS Se SEG. “'O 142 Gs 5a Ae oe ee 
= 9) =6, <3; O36 19 TOps tS GG e SS 





Add. 
(Hey, yt all 
19. -7+-2-9 
23, Sea een 
















16.04 ate of O17: ~1S+ “3-9 O48, Gast 6 gs 
20:8 22 1 21% - 4+ as O22 aes eee eal 
24.077 Tot 925) "eeu OF E26 gigas 6 AO 














Use tracing paper or copy this puzzle. Draw a path 
from Start to Finish that gives the greatest sum. 7! 
Do not go through any space more than one time. 












27. 





























LESSON ACTIVITY 


Using the Pages 


@ Ex. 15-27 deal with adding integers and Ex. 28-44 involve 
finding the differences between temperatures. This pro- 
vides an opportunity to determine whether students have 
difficulty with either of these or confuse the two processes. 

Give each student a sheet of tracing paper for Ex. 27 or 
have the students copy the puzzle on a 7-by-9 section of 
graph paper cut from copies of page T 396. This exercise 
involves adding integers and considering a strategy. You 
may prefer to direct the students to draw three paths and 
write the sum for each path to note which of their three 
paths gives the greatest sum. 


Try This: The concept of exponents was first presented in the 
Try This feature on page 319. Here, the concept is applied 
in writing numerals for large numbers and this involves 10 
as a factor. Discuss the examples in which numerals in 
standard form are expressed as numerals involving expo- 


T 354 





nents. Pay particular attention to the multiplication symbol 
in 47 x 10°. For each example, have the students note the 
number of zeros in the standard form, the number of times 
10 is used as a factor, and the exponent. The ‘‘thought 
cloud’’ for Ex. 1 guides the students by showing how many 
times 10 is used as a factor for 100. 

Before the students begin Ex. 13-27, discuss the 
example in the ‘‘thought cloud’’ for 4.6 x 103. Emphasize 
that 4.6 x 10° and 4600 name the same number. For 
examples in which the first factor is a decimal, the 
exponent does not indicate the number of zeros in the 
standard numeral. 



























For each of these, tell how many degrees 
the temperature changed. Then tell 
whether the temperature rose or fell. 


28. ~4°C to “7°C fell 3°C 29. ~3°C to *9°Crosela’C30. *6°C to O°C fell 6°C 
Simei C tol “23:Cirose 4032. O°C to *14°Crosel4°C33. +12°C to *8°C fell 4°C 
34. *28°C to ~14°C fell 4a°C35. -16°C to -2° HS 36. *29°C to O°C fell 29°C 


se |4 
37. The temperature went : The SURE ents went 
fromm co G to 92°C fell lO"C 


from ~6°C to ~8°C. fell A°C 
39. The temperature went 


Pt . The temperature went 
tromjsed (CG to 22°C. rose aq G fom “3°C to 719°C. roseil6°C 


For each of these, give the difference 
between the two temperatures. 


41. One day the low . One day the temperature 
temperature was 7°C. went from 5°C to 
The high was *4°C. |/°C BO Canepa, le 


. A temperature of *58°C was once 44. In Canada, a temperature 
recorded in North Africa. A of “58°C was once recorded 
temperature of "88°C was once and a temperature of ~41°C 
recorded in Antarctica. |46°C was once recorded. 99°C 


Exponents give a short way for writing large numbers. 
1 000 000 = 10° 10 10 *10 x10 x 10 x 107 
47 000 000 = 47 x 1 000 000, or 47x 108 
Show each of these peing exponents. 


1. 100107%1 10x10; 2. 1000. 10° 3. 10000 10” 
5. 2000 a x10? 6. 60000 6x10" 7. 300 3x10* 8g. 900000009\xI0" 
9. 7200 78x 104 10. s2 oon min 11. 368 000368 «1012. 5830 000583} 0" 


Write the standard form © 46x 102 =4 6x10 10% 10, or 4.6 x 1000 


for each of these. al wee 6 x OS = oe) 


13. 10710000000 14, 1091000000000 15. 10° l00000. 

16. 8x102 800 17, 4x103 4000 18. 7x 10® 7000000 

19. 6 x 10%0000000020. 3x 10430000 21. 2x 102 Q000 

22. 6.3 1026300 23. 2.75 x 10875000 24. 3.91 x 108391 0o00\0 

25. 4.2109 26. 9.34 x 102 934 27. 5.11 x 10° 5110000 
[ROO O00 000 





RELATED ACTIVITIES 


@ Have students make puzzles, similar 
to but smaller than the puzzle in Ex. 
27, for others to find the path that 
gives the greatest sum. Adapt the 
puzzle for finding the path that gives 
the least sum. 

e For more practice in using a short 

way to write larger numbers, have the 

students use exponents for numbers on 

pages 5, 7, and 9. 

e Name a few integers such as *4, 3, 

and 0. For each integer, have the 

students write three addition exercises 
that have that integer as the sum. For 
example, for *4, they may write 

ARS PS Be oe Sag EE Ye AES Sa 
Assign similar exercises for finding 

differences between temperatures. 

Provide statements such as “The 

temperature fell 6°C.’’ Students would 

write three changes in temperatures, 
for example, *9°C to 73°C, “4°C to 

o2 Cxand 0 Cig. .6'C: 

e For enrichment, write addition exer- 

cises with several addends, for exam- 

ple Oh SOF a3ees he 445, 

Have the students find the sums by 

1. adding from left to nght; 

2. adding from right to left; 

3. adding in any order; 

4. adding the positive integers, adding 
the negative integers, and then 
adding their sums. 

For some exercises, the third 
method may involve adding opposite 
integers first. 
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Page 326 
OBJECTIVE 


Find different solutions for word prob- 
lems 


RELATED ACTIVITIES 


© Encourage the students to notice and 
comment on day-to-day problem situa- 
tions for which there are several 
possible solutions. The situations may 
relate to experiences inside and outside 
the classroom, or to stories that the 
students read. 

¢ A discussion of news items may 
reveal problem situations which might 
have been solved in other ways if 
conditions had been different, for 
example, an increase in the price of an 
item, a decision by a local committee, 
or a change in the speed limit. 


LESSON ACTIVITY 


Using the Page 






Thinking About Situations 


Thinking about a situation can help 
you to decide on possible solutions, 












Mary wants a bike. She has $65. 
The bike she wants costs $95. 






What could Mary do? 

















| could buy 


| could earn some . 
‘ a cheaper bike. © 
Fa 


_ money and buy 
4 the bike later, 














i could borrow 
some money and 
buy the bike now. | 






1 could buy 
a secondhand bike. j 






r, 






Think of other possible solutions for Mary. 
Answers will vary. 






Give at least four solutions for each of these. 















1. Diana planned to give 2. Sylvia hopes to join the track 
her friend red beads. team and also learn to play 
When she went shopping, the flute by joining the school 
she saw some red beads band. They both have practices 
for $2.25 and some at the same time. The members 
blue beads for $1.98. of the school band must attend 
She has $2. 9 out of every 10 practices. 

3. Mabel wants to buy a book 4. It is 17:00. For 
that costs $1.75. She also dinner, Gavin wants 
wants to buy a pen that to bake a cake at 
costs $1.29 or a pen that 160°C and cook a 
costs $1.69. She has $2.05. casserole at 180°C. 





PROBLEM 
SOLVING 









students’ comments and encouraging them to consider 
several points of view. Later, the leader of each group may 
share the solutions with the rest of the class. 


¢ These word problems involve thinking about a situation and 
considering various possible solutions. Ask students to read 
the title of the lesson and the word problem at the top of 
page 326. Note each of “Aary’s possible solutions and 
discuss with the students the advantages and disadvantages 
of each solution. Ask the students to think of other possible 
solutions and to consider the advantages and disadvantages 


of these solutions. 


© Divide the students into groups of about five and appoint one 
student in each group as the leader. Direct the groups to 
discuss the word problems and possible solutions for them. 
The leader would read a word problem, lead the discussion, 
and then decide when to continue to the next problem. 
Dividing the students into small groups provides each 
student with an opportunity to participate in the discussion 
for each problem. Move among the groups noting the 
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Checking Up 


Which are positive integers? 
Teter 6! (3) o, “Sh. 


Complete. 





Which are negative integers? 


2.0, C1) “422 


Page 327 
OBJECTIVE 


Demonstrate an understanding of the 
concepts and skills presented in this 
unit 





“aT i cal = ma 
ess "2 


Fal O 
> or < to make true statements. 
366 6. 267-4 7. “1675 


from least to greatest. 
Ces ina i Tn ae 
eo os Os ta 3 
from greatest to least. 
Ow o) Seed med 7 9 
Hale a = 69 
Use a number line if you wish. 
"Gap lai) 145 V7 +755 ta 
Sorin 2 Fo Sy wastes =a 
TAs = 4 © 22 ees 


DS 


ple G aah Oa 
sith: eC meal 


15. 
i), 
23. 


Tare 5etl 
i +2 685 
SO Sesh 


For each of these, tell how many degrees 
the temperature changed. Then tell 
whether the 
temperature rose or fell. rose 30°C 
27. 


Zor = G8to ~ 15°C fel °C 26. = 23°Co B7°C 
Ze remeoe fo:.0,C tenet 29, 3°C- to: *8°CroseST30; 
ShemeCato ~ 16° Crelhi8 Qx32. 0° Cato pa3°Gfell3°C 33: 


Solve. 


34. In two rounds of a game, 
Jesse scored *3 points and 
~7 points. How many points 
did he score in all? —4 


. The temperature changed from 
~6°C to ~3°C. How many 
degrees did the temperature 
change? Did it rise or fall? rose 3°C 


Related 
Skills Exercises Pages 


Identify positive integers and 
negative integers 

Match integers with points on a 
number line. 

Compare integers 

Order integers 

Add two integers 

Find the difference between two 
temperatures and state whether 
the temperature rose or fell 

Solve word problems 








T 346-1347 





T 348-T 349 
T 348-T 349 
T 348-T 349 
T 350-T351 
























135221853 





1, #900848, 3. SMe, 
+9. +541, 0,-3,-7.-8 


16. 
20. 
24. 


35. In two rounds of a game, 
Joanna’s scores were 
~5 and *8. What was her 
score for the two rounds? +3 


. The coldest temperature was 
~8°C. The warmest temperature 
was *6°C. What was the difference 
between the two temperatures? \4°C 





eal 


Materials 
two copies of page T390 for each 
student (optional) 


RELATED ACTIVITIES 


e@ To provide practice in adding inte- 
gers, prepare number squares similar 
to the following. 


4 


sy toy —|10) 
=6hte Shad 
Aer 2) 20 





=4 © to) 0; @ ose 426 
S5'C to) wie:Crel! S°C 
“325 to, 247 fel\ssee 


e@ Have students write and solve word 
problems suggesting integers, as in the 
following three examples. 

Jake and Bonnie started at the same 
place. Jake walked 3 blocks to the east 
and Bonnie walked 2 blocks to the 
west. How far apart are they? 


Wayne got on the elevator on the 
fourth floor, went down two floors, 
and then went up six floors. What floor 
is he on? 

Sally earned $7, spent $5, and then 
earned $2. How much money has she 
now? 


327) 


Comments 


For assistance in answering Ex. 13-24, and Ex. 34 and 35, 
students may draw a number line to show integers from ~ 10 to 
*10. They may draw a thermometer for temperatures from 
~ 23°C to * 32°C to help in answering Ex. 25-33, and Ex. 36 and 
37. You may wish to provide them with copies of page T 390 for 
showing the number line and the thermometer. 

If students have difficulty with the exercises, provide more 
work with the number line as suggested in the lessons and 
related activities. Relate positive and negative integers as well 
as the concept of opposites to students’ experiences for east 
and west, north and south, up and down, and earning and 
spending. 


T 357 


Page 328 
OBJECTIVE 


Demonstrate competence in adding 
and subtracting whole numbers 


Add. 


ie IO 
5432 


15 308 
6. 19 286 


92 834 


[12 Ja0 
377 


437 
744 
1558 
4476 
3367 
1234 
8327 
7404 















11. 















16. 










23. 
25. 
275 







Subtract. 






















39. 







44. 







48. 604 







52) 
54. 
56. 







The skills required for the exercises on this page are indicated in 
the following chart. 








Exercises 





Add two numbers with regrouping, addends 
with four, five, or six digits 

Add more than two numbers with regrouping, 
sums with four, five, or six digits 

Write two or three addends in vertical form 
and add, with regrouping, sums with 
five or six digits 

Subtract numbers with no regrouping, 
minuends with up to five digits 

Subtract numbers with regrouping, 
minuends with up to six digits 

Write two numbers in vertical form and 
subtract with regrouping for zero in 
one or more places in the minuend, 

minuends with five or six digits 
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Ze 


12. 


17. 


7640 
21. 48 224 + 782 + 50 863 99 869 


Sh), 


5 
50 000 — 47 342 3658 
123 002-4514 
800 032 — 249803 550 aag 


30. 





897 Sie 
670 
aa7 
76 898 36. 
26 321 
HOS vai 
moss 41. 
3616 
a5l7 
45. 781 234 
98 748 
682 486 
49. 8001 
5632 


A369 


118 488 


40 427 + 44 842 + 48 841 |34 \|0 
32 + 81 143 + 3.434 84 60g 
526 + 65 534 + 375 +56 66449] 











28. 









Skill Practice -Adding and Subtracting Whole Numbers 









9543 3. 6865 4. 25699 5. 69602 
8523 3864 1 569 3795 
8066 10 729 Q7 268 73 397 
. 64551 8. 255 008 9. 660779 10. 987746 
7 387 70 007 808 834 712741 
71 938 325 O15 1469613 | 700 487 
488 13. 599 14. 98 452 15. 70 342 
372 281 7817 10 818 
987 878 43 650 7 763 
(847 1758 149919 88 943 
5051 18. 60 066 19. 3339 205 12123 
4708 7 323 4448 83 949 
6650 4394 32 7 634 
ee! 70071 2567 90 981 
TéHC 4) 854 10 386 194 687 
22. 78187 +9123+10810 98120 
24. 99112 +21 087+3343 143549 
26. 477+77477+47 7800) 


832 + 30 232 + 58 + 7379 3850] 









6784 32. 7829 33. 8369 
5434 7501 4345 
1350 388 4o0a4 
50 978 37. 74965 38. 99 668 
20 852 60 314 94 320 
30 186 4 65] 5348 
81 189 42. 75 265 43. 69 359 
61 389 39 987 40 997 
19 800 35478 38 36a 
46. 325 677 47. 515 256 
268 079 156 167 
57598 359 089 
50. 87010 51. 90 058 
76 408 69 359 
10 608 AO 699 
53. 60 050 — 54 664 5386 
55. 454 003- 27028 496975 
57. 501 001 — 439 627 6] 374 









Page 329 
OBJECTIVE | 


Demonstrate competence in multiply- 
ing and dividing whole numbers 


Skill Practice- Multiplying and Dividing 
Whole Numbers 


Multiply. 


2. 375 3. 1607 4. 4091 
4 6 7 
|500 9644 AS 637 
7. 9876 8. 54076 9. 63047 10. 70 064 
3 5 8 9 
IT6a8 270 380 504376 630576 
12. 7048 13. 3994 14. 4881 15. 8088 
__ 50 60 70 80 
35a 400 339640 341670 647 040 


16. 100 x 43 17. 
4300 oo gale 400 1.256000 & S44! 000 1930 1033 060 


20. 4371 x A x 
p mT mueoae apes 1 390 400 ees : 4Ol9 me Te ese000 
24. 45 25. 68 26. 73 
28 35 49 
1260 A380 S577 
7A), AD 30. 608 Sh. WS 32. 1806 EE}, MSGR 
83 54 O15} 68 2g 
SIE Sie) 3a B3A 734 540 lQa808 1TH O57 
34. 402 35. 648 36. 843 SieeoOn 38. 494 
383 450 598 306 629 
153 966 Aq 600 504 114 al) 54a 164 5e6 


Divide. 8 9RQ 9 
39. , 41. 3)29 42. 9)81 
6 RB QR3 
44. : 46. 4)27 47. 6)57 
433 9516 15 8a5 Ra 
49. . 7)29 561 51. 9)85 644 52. 3)47 477 
8010 | | 009 RB 16 O3IRI 
53. . 8)64 080 55. 5)55 048 56. 4)64 125 
QI 594 R36 630 
57. . 90)8190 . 80) 47 556 60. 60)37 800 
60 RIO Y3RIQ 70 R30 
61. . 14)850 63. 57) 2463 64. 43)3040 
960 RY | GITR6A 78] RYT 
65. 79)41 010 33079 721 67. 94)86 260 68. 66)51 593 
102 R23 94 RI5 181 R66 Y3R 
69. 137)13 997 70. 255) 23 985 71. 378)68 484 72. 717)31 348 
79 R304 38 R456 5Y4 R5a4 YORSIY 
73. 432)34 432 74. 606) 23 484 75. 598) 32 816 76. 927)37 594 


5\7 


S29 





The skills required for the exercises on this page are indicated in 


the following chart. 


Multiply by a one-digit number, multiplicands 
with up to five digits 

Multiply by a multiple or 10, 100, and 1000, 
multiplicands with up to four digits 

Multiply by a two-digit number, multiplicands 
with up to five digits 

Multiply a three-digit number by a three-digit 
number 

Divide a two-digit number by a one-digit 
number 

Divide by a one-digit number, dividends 
with up to five digits, no zeros in the 
quotient 

Divide by a one-digit number, dividends 
with up to five digits, zeros in one or 
more places in the quotient 


Divide by a multiple of ten from 10 to 90, 
dividends with up to five digits 

Divide by a two-digit number, dividends 
with up to five digits 

Divide by a three-digit number, dividends 

with five digits 
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Page 330 
OBJECTIVE 


Demonstrate competence in adding 
and subtracting decimals 


Add. 


1. 43.23 
W279 


116.02 
5. 18.805 


3/9 


32.555 
9. 4.876 


5ro2 

4.875 

15.07} 
ah (O,7/ 















8.54 

7.0377 

0.0187 
8a.A9I64 




















Subtract. 


25. 0.4942 
0.3731 
0.121} 
7.8 











29. 





4.37 
343 
33. 59.1 
10.45 
48.65 





















72, HSI 
283.9 
1015.6 
0.8 

0.949 
ets 
10. 0.7 

OniZs 
6.277 


1Q.100 
14. 0.83 


PH 

18.634 
0.088 

4|.a5a 


17. 1.0084 + 1+1.09+0.991 4.0894 
19. 432+8+0.7+0.077 13.097 
217631 4eF Osea ae 

23. 45.85+23+15+06 84.45 






26. 176.44 
98.56 


771.88 
30. 19.8604 


8.477 


Vesesmy 
34. 46.185 


3.8 
42.385 
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The skills required for the exercises on this page are indicated in 
the following chart. 








Skills Exercises 





Add two decimals, from one to four 
decimal places 

Add two decimals, from one to four 
decimal places, addends with different 
numbers of decimal places 

Add three or four decimals, from one 
to four decimal places, addends with 
different numbers of decimal places 

Write decimals and whole numbers in 
vertical form and add, three and four 
addends with different numbers of 
decimal places 

Subtract decimals, from one to four 
decimal places 
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one to four 


and subtract 


Skill Practice— Adding and Subtracting Decimals 


3, 9:0119 
3.789 


1Q.808 
7. 24.4 


7.588 


31.988 
lilpmlroe2 


0.941 
9.041 


etsy: 
oe 


0.9077 
0.83 
1.8808 








\S235e5 
18. 4+ 0.68 + 1.0432 + 7 


20) 01808 te Gey /a71 7aa2 


27. 43.123 
42.234 





0.889 
31. 0.847 


0.53 


0.3\7 
35. 70.112 


0.9 
69.12 





Subtract decimals, with different 
numbers of decimal places from 


Write decimals with one to three 
decimal places in vertical form 


Write decimals with one to four 
decimal places and whole numbers 
in vertical form and subtract 





12. 


16. 


. 0.6883 








0.4545 
1.1428 


OM097, 


1.136 


a.0457 
0.83 


0.0064 
0.204 


1. O4O4 
Zain 


0.902 

1.8374 
2.0126 
| 1.8620 


1a.7Q3a 
16.5a5 
7d PME PON 2) SEL, Veh 

24. 72.112 +9+0.1188+6 87.2308 


28. 


32. 


36. 


HI=HLD Orvss 









10.004 
3.095 


6.909 
11.1 
9.247 
|.853 
0.7 
0.664 


0.036 








37. 1.844— 1.750.094 38. 0.9-0.66 0.Qy 39. 10.4-3.58 6.82 
40. 10.4-1.57 8.83 41. 15.832 — 0.9 \4.932 42. 


43. 4-285 |.|5 44. 23.35-4 |9.35 45. 10-08 9.3 
462°19.0 70> 128 777 VATe17415e 8 9:.\5 > 848.29590,99 Ssioy 
49. 368-2 |.68 50. 4-0.01 3.99 51. 334-4 99.4 
52. 17- 3.876 13.124 53. 19- 10.1176 8.8834 54. 76.137 -75 |.137 
55286F2 S202 56. 9- 4.318 4.682 57Ael S01 204 


14.799 













Skill Practice - Multiplying Decimals 


Multiply. 


1s239 2. 40.8 e367 7 4. 89.6 5. 49.05 
a5 on ae J ase) 
204.0 920.63 7 oi 
6. 89.1 vas wesw 8. 67.3 ane orc 
14 25 36 47 58 
lau74 195.50 24348 1) 7.688 265. 64 
11. 59.8 12. 9.607 13. 7.76 14. 865 15. 195.4 
705 684 593 484 305 
HA 159.0 6571.188 4601.68 418660 59 597.0 
16. 46 A 7.8 18. 7.8 19. 8.7 20. 5.4 
Sg aa 9.6 3.8 45 
70a, 68.08 74.88 33.06 34.30 
2p 126 22. 15.8 235 73a 24. 98.2 
27 57 7.4 4.7 
46.6Q 90.06 545.38 U6. 54 
26. 10.9 rap ee hy, 28. 56.8 29. 79.9 
ce! 6.8 5.7 46 
79.57 2a9.16 33.7 bs 367.54 
31. 43.55 32. 26.8 33. 8.778 34. 3.56 35. 60.07 
Ter 3.78 8.8 45 3.07 
335.335 (0|.304 Ta ees 16.020 iB4.4)49 
36. 2.17 7.27.5 38. 3.084 39. 47.31 40. 6.01 
7.03 1a 27 66.8 1.86 
15.255) UG 75 8.3268 3160.308 WATB6 
41. 17.75 42. 2.808 43. 99.1 44. 60.87 45. 3.08 
8.2 77.3 88.2 7.08 9.36 
(45.550 317.0584 8740.68 430.9596 QB.8388 
46. 14.86*5.73 47. 259.7x7.71 48. 47.37«13 49. 59.92 x 3.37 
50. 33.07 13.7 51. 33.5 685.7 52. 565638 53. 3.5 x 80.7 
54. 1.087223 55. 3.7 x 68.57 56. 70.17x 39.9 57. 2.74586 


58. 47.09 x 49.3 59. 78.4 x 583.2 60. 1.5 x 66.72 61. 5.75 x 54.5 


62. 0.3 63. 0.79 64. 0.07 65. 0.76 
0.2 0.18 0.5 0.68 
0.06 0./4aa 0.035 0.5168 
66. 0.26 67. 0.194 68. 0.56 69. 0.87 


0.07 0.8 0.37 0.8 


0.0184 0.1554 0.2072 0.696 
70. 0.23 71. 0.45 7210/0077 73. 0.089 


0.09 0.04 0.7 0.6 
0.0207 0.0180 Olas a OLOASS; 





The skills required for the exercises on this page are indicated in 46. 85.1478 
the following chart. 48. 6|.58) 
j 50. 453.059 
5a 315.748 
Multiply a one-place or a two-place SH. 780.0844 
: i 56. A799.783 
decimal by a one-digit whole number 58, 2321537 
Multiply a decimal with up to three EG: 100.080 


decimal places by a two-digit whole 
number 

Multiply a decimal with up to three 
decimal places by a three-digit 


whole number 


Multiply two one-place decimals 

Multiply a decimal with up to three 
decimal places by a one-place or a 
two-place decimal 

Multiply a decimal with up to three 
decimal places by a one-place or a 
two-place decimal, products less 
than one , 
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OBJECTIVE 


Demonstrate competence in multiply- 
ing decimals 


47 A002.A87 
49. A01.9304 
5 |. 22970.95 
53 a3a.45 
552537709 
57 18.3822 
59. 45 722.88 
6 IA@Bla.a15 
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OBJECTIVE 


Demonstrate competence in dividing 
decimals 


The skills required for the exercises on this page are indicated in 
the following chart. 








Divide a decimal with up to three decimal 
places by a one-digit number, using 
zeros in the dividend, quotient 
terminating by the third decimal place 

Divide a whole number or a decimal with 
up to three decimal places by a two-dig 
or a three-digit number, using zeros in 
the dividend 

Divide a whole number or a decimal with 
up to three decimal places by a 
one-place decimal less than one 

Divide a whole number or a decimal with 
up to three decimal places by a 
one-place decimal 
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Skill Practice —-Dividing Decimals 









Divide. 












0.458 3.18 1.25 0.675 [44.9 

13 nro 74 2. 5)15.9 3. 7)8.75 4. 8)54 5. 6)89.4 
4.075 9.2 0.905 0.15 TAT 
6. 4)83 7. 9)262.8 Sao) tsi 9. 6)09 10. 8)59.76 
0.045 A464 9.84 1.3a4 0.806 
11. 6)0.27 12. 3)739.2 13. 9)8856 14. 5)662 15. 7)5.642 
9.175 0.0795 9.93 1.905 0.975 

16. 8)73.4 17. 6)0.477 18. 7)69.51 19. 4)7.62 20. 4)3.9 
























































|.Q0} QY.02 18.7 
21.812)04 412 22. 34)816.68 23. 187)3496.9 24. 49)141.12 
4.25 0.34 0.609 0.6005 
25. 88)374 26. 555) 188.7 27. 23)14.007 28. 94)56.447 
0.815 6.75 0.808 684.4 
29. 678)552.57 30. 56)378 31. 425)343.4 32. 15)10 266 
39.4 0.57 8.| 83.5 
33. 25)985 34. 934)532.38 35. 264)2138.4 36. 48)4008 
2.55 0.705 — 64y 0.85 
37. 66)168.3 38. 85)59.925 39. 625)4025 40. 72)61.2 
Q2.2 6.44 403 915 
41. 45)3699 42. 118)759.92 43. 37)149.11 44. 452)4135.8 
| 7 405 a5 5S) 
45. 0.2)3.4 46. 0.9)3.645 47. 0.6)1.5 48. 0.8)4.4 
Biel 146 6.3) 73.8 
49. 0.9)2.88 50. 0.5)73 51, OF 4417 52. 0.1)7.38 
1.6 6.75 I5 5 
53. 0.3)6.48 54. 0.8)5.4 55. 0.4)6 56. 0.6)3 
Q85 61.9 qy 103 
57. 46)13.11 58. 2.4)148.56 59. 7.5)705 60. 8.2)844.6 
3a _ 7105 148 0.86 
61. 1.1)3.597 62. 9.2)6486 63. 6.7)99.16 64. 5.9)5.074 
465 43 95 30.5 
65. 3.8)1767 66. 8.7)37.41 67. 5.4)513 68. 6.6)201.3 
65 30.5 9A 150 
69. 0.48)31.2 70. 2247037 71. 3.95)363.4 72. 0.24)36 
65 439.4 1340 8 
73. 0.76)4.94 74. 0.01)2.394 75. 6.85)9179 76. 5.03)40.24 
6040 a5 76 904 
77. 0.05)302 78: 5123)22) 79. 0.55)41.8 80. 7.75) 7006 
60.5 185 600! 66 
81. 5.32)321.86 82. 0.064)11.84 83. 0.001)6.001 84. 1.5)99 
3050 30.4 Was 83 
85. 0.008) 24.4 86. 7.5)228 87. 6.04) 25.67 88. 0.234)19.422 
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Divide a whole number or a decimal with 
up to three decimal places by a 
two-place decimal 

Divide a whole number or a decimal with 
up to three decimal places by a decimal 

with up to three decimal places 





Exercises 










it 
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OBJECTIVE 


Demonstrate competence in multiply- 
ing by 10, 100, and 1000 and in 
dividing by 0.1, 0.01, and 0.001 


Skill Practice - Multiplying and Dividing by 
Multiples of 10 


Multiply by 10. Divide by 0.1. 


ie Se finan & Og S214) (10 17. ens: 7 fo 19! Tio 

4. 87.058 5. 10.110) 6. 3.102 31.02 20. 87.058 21. 10.110! 22. 3.12 3). 
7, 9099090 8. 1101 ||0109. 74.32 743.223. 3.535 24. 13.7137 25. 1.05 |0.5 
10.099 11. 0.151.512. 0.001 0.0! 26.06 6 27. 0.0707 28. 0.085 085 
132 1-01 101] 14. 8188 8/880 29. 6.6 66 30. 0.007 0.07 


NS tO tO) 16. 543.0215430.2! 31. 508 5080 32. 30.35 303.5 


Multiply by 100. Divide by 0.01. 


; cs 900 34. 1. : - 2.01 Q0| 49. a 50. 14 51. 2.01 QO! 
36. 997 \00 SH/5 ‘lle . 11011|0100 52. 999 53. 1.001 54. 1101 110100 
39. 1011 40. - 878700 55. 3.5350 56. 1.3713757. 105 10500 
42. 0.990 43. 0.1515 44. 0.0010! 58.0660 59. 0.077 60. 0.085 85 
45. 333 33300 46. 70.06 7006 61. 2.091209! 62. 0.09 9 


47. 0.008 0.8 48. 20.6 2060 63. 747.7 74770 64. 4.043 4043 


Multiply by 1000. Divide by 0.001. 
330 |0.000 330 10000 


65. 0 EG Peni ; 
Be ee Pete da to oc CE os HED? Sa 
: ' Cecogok = . ; Os 86. 9.99 9990 


71. 454 : oT O08 73. 3.02 3020 87. 3.53500 88. 13.7 89. 1.05 |O50 
74. 0.9 900 75. 15 76. 0.001 | 90. 505000091. 0.0770 92. 0.085 85 
77. 0.008 8 78. 60 60000 93. 10.101 1010! 94. 800.8 800 800 


79. 697.881 80. 7.7 7700 95. 0.43 430 96. 88 88000 
697 88 


Multiply by 500. 
97. 16 8000 
99. 0.9 450 
101. 0.001 0.5 


Divide by 0.002. 
103. 16 8000 
105. 0.9 450 
(KOA, Site) 1 7/Sie) 


. 132 66 000 
On Spans 
. 4.32 2l60 


. 132 66000 
5 ONS Ge 

. 13.724 686a 
Divide by 0.005. 


| oa 400 
115. 6312 


117. 10.1 2020 
119s Oe 


Multiply by 200. 
| 46a 400 I4 Yoo 
109. 6312 110. 7 
160 163.6 
111. 10.1 20420 112. 800:818 


113. 0.006 |.a 114. 4.04 808 


7 2 lett OW) 
. 800.818160 163.6 
. 13.74 A748 
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The skills required for the exercises on this page are indicated in 
the following chart. 


Skills Exercises 


Multiply by 10, writing only the products 
Divide by 0.1, writing only the quotients 
Multiply by 100, writing only the products 
Divide by 0.01, writing only the quotients 


Multiply by 1000, writing only the products 
Divide by 0.001, writing only the quotients 


97-102 

103-108 
109-114 
115-120 


(extension) 
(extension) 
(extension) 
(extension) 


Multiply by 500 
Divide by 0.002 
Multiply by 200 
Divide by 0.005 





Comments 


Use Ex. 1-96 as oral exercises or have the students read the 
exercises and write only the results. Exercises such as Ex. 1 and 
17 show that multiplying by 10 gives the same result as dividing 
by 0.1. Exercises such as Ex. 33 and 49 show that multiplying 
by 100 gives the same result as dividing by 0.01. Exercises such 
as Ex. 65 and 81 show that multiplying by 1000 gives the same 
result as dividing by 0.001. Ask the students to identify and 
describe other similar pairs of exercises. 

Ex. 97-120 may be assigned after the students have learned to 
multiply by 100 and to divide by 0.001. For example, to 
multiply by 500 (Ex. 97-102), they can multiply by 100 and 
then multiply the result by 5. To divide by 0.002 (Ex. 103-108), 
they can divide by 0.001 and then divide the result by 2. Note 
that multiplying by 500 gives the same result as dividing by 
0.002, and multiplying by 200 gives the same result as dividing 
by 0.005. For example, the results for 16 x 500 = 8000 (Ex. 
97) and 16 + 0.002 = 8000 (Ex. 103) are identical. Similarly, 
the results for 6312 x 200 = 1 262 400 (Ex. 109) and 
6312 + 0.005 = 1 262 400 (Ex. 115) are identical. 
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OBJECTIVE 


Demonstrate competence in dividing 
by 10, 100, and 1000 and in multiply- 
ing by 0.1, 0.01, and 0.001 






Skill Practice —-Dividing and Multiplying by 
Multiples of 10 


Divide By 10. Multiply by 0.1. fae 

a). 40, 2. 162 16.23. 5.9 0.59 WA 40) Gr UE} 162 oy UGE S89) Ons) 

4. 100 5. 4.07 04076. 0.777 0.077720. 100 1021. Age 22 OU AO Ol 17. 
Ce WasihSse Wels NOs Aeyeqi@ i ayy 1.54 425. 1050 105 
10. 0.07 11. 0.500512. 1.834 0.183426. 3.503527. 13.723 28. 1.05 0.105 
13. 987.65 98.765 14. 430.022 43.00a229. 9.81 0.98] 30. 3.142 0.3149 


15. 7000 700 16:540:97 2.09 SL: e2G es 32, 43/3ut so 

























Divide by ieee Multiply by 0.01. 





0.028 aS) 0.028 
33. 4500. 34. 2.8.77, 39: 6700 6/ = 49. NY 23.5 =e, 91. 6700 67 
36. 1230. °37. yee) S328 105) OS 52551/230)5 53: Roles 54. 105 [.05 
39. 8 0007 40. $405 41. 1 0.0) 55. oe 56. Piicy 7. 1050 !0.5 
42. 0.07 43. 0.5 44.1.80.018 58. 3.5 EE), 1183, 7/ 60. 1.05 0.0105 
45. 411.15 4.1115 46. 777 7.77 61. 437 4.37 62. 78 0.78 






47. 1.6 0.016 48. 0.09 0.0009 63. 43.6 0.436 64. 100.04 1.0004 














Divide by 1 e0 Multiply by 0.001. 








| 5 
65. 1000, 66. . 0.30.0003 81. 1900, 82. 5000 _ 83. 0.3 0.0003 
68. oe Ra 9. $f ¢ as 70. 4500.45 = g4. ae Se 86. 450 0.45 
ue Bcd 72. bBoo5 7310.00! 87. 0.2 88. 150 89. 3.8 0.0038 






74. 3.6 7KY OS 76. 1.8 0.0018 90. 3.5 Mn 1337/ 92. 1.05 0.00/05 
77. 19.80.0198 78. 199.9 0.1999 93. 199.4 0.1994 94. 70707 70.707 
79. 24 0.0a4 80. 700060 700.06 95. 1.7 0.0017 96. 14.8 0.0/48 










Divide by 200. Multiply by 0.005. 

97. 30000 150 98. 400000 2000 103. 30000 !50 104. 400000 2000 
99. 600 3 100. 845.48 4.2274 105. 6000 30 106. 8454.8 4a.a74 
101. 1000.5 5.0025102. 0.06 0.0003 107. 3.5 0.0175 108. 13.7 0.0685 















Divide by 500. Multiply by One: 

109. 55000 [IO 110. 60 0.12 115. 55 000, 116. 60 0.1/2 
111. 850 000 1700112. 7047 14.094 117. 8500000 118. 7047 |4.094 
113. 1798 3.596 114. 7485 14.97 119. 459 0.918 120. 15 0.03 
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The skills required for the exercises on this page are indicated in Comments 


the following chart. 









Divide by 200 (extension) 
Multiply by 0.005 (extension) 
Divide by 500 (extension) 

Multiply by 0.002 (extension) 
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Divide by 10, writing only the quotients 
Multiply by 0.1, writing only the products 
Divide by 100, writing only the quotients 
Multiply by 0.01, writing only the products 
Divide by 1000, writing only the quotients 
Multiply by 0.001, writing only the products 





For Ex. 1-96, it is recommended that the students read the 
exercises and write only the results. These exercises may also be 
used for oral practice. Exercises such as Ex. 1 and 17 show that 
dividing by 10 gives the same result as multiplying by 0.1. 
Exercises such as Ex. 33 and 49 show that dividing by 100 gives 
the same result as multiplying by 0.01. Exercises such as Ex. 65 
and 81 show that dividing by 1000 gives the same result as 
multiplying by 0.001. Ask the students to identify and describe 
other similar pairs of exercises. 

To complete Ex. 97-120, students can apply the skills of 
dividing by 100 and of multiplying by 0.001. For example, to 
divide by 200 (Ex. 97-102), they can divide by 100 and then 
divide the result by 2. To multiply by 0.005 (Ex. 103- 108), they 
can multiply by 0.001 and then multiply the result by 5. Also, it 
can be seen that dividing by 200 gives the same result as 
multiplying by 0.005. For example, the results for 
30 000 + 200 = 150 (Ex. 97) and 30000 x 0.005 = 150 
(Ex. 103) are identical. 






















97-102 
103 - 108 
109-114 
115-120 













Skill Practice - Adding and Subtracting Fractions 


Add. 
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OBJECTIVE 


Demonstrate competence in adding 
and subtracting fractions and numbers 
in mixed form 
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The skills required for the exercises on this page are indicated in 
the following chart. 


Skills 


Add fractions and numbers in mixed form 
with like denominators. no regrouping 
Subtract fractions and numbers in mixed 
form with like denominators, 
no regrouping 


Add two or three fractions with unlike 
denominators, no regrouping, sums 
expressed in lowest terms 

Add fractions and numbers in mixed form, 
like and unlike denominators, regrouping, 
sums expressed in lowest terms 
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Skill Practice -Subtracting and Multiplying Fractions 
OBJECTIVE 
, Subtract. Give the differences in lowest terms. 
Demonstrate competence in subtract- ie 
: : . : 1. 72. 3. 4. 
ing fractions and numbers in mixed 


form, in multiplying two fractions, and 
in multiplying fractions and whole 
numbers 
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Multiply. Give the products in lowest terms. 


33. 
37. 
41. 
45. 
49. 
53. 
57. 
61. 
65. 
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The skills required for the exercises on this page are indicated in 


the following chart. 


Skills 


Subtract fractions with unlike denominators, 
no regrouping, differences expressed 
in lowest terms 

Subtract fractions or numbers in mixed 
form from numbers in mixed form with 
unlike denominators, regrouping, 


differences expressed in lowest terms 


Subtract fractions or numbers in mixed 
form from whole numbers 


Multiply two fractions, products expressed 
in lowest terms 


Multiply fractions and whole numbers, 
products expressed in lowest terms 
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Exercises 


34. 
38. 
42. 
46. 
50. 
54. 


58. 
62. 
66. 
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Skill Practice -Dividing Fractions and Percent OBJECTIVE 


Divide. Give the quotients in lowest terms. Demonstrate competence in dividing a 
fraction by a whole number or a whole 
number by a fraction, and in dividing a 
fraction by a fraction; demonstrate 
competence in finding a percent of a 
number 
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Copy and complete. 





Percent 





ree 
‘ 1000 
50 
84 
18 
7 
5 
Zs 
15 
48 
16 
57 







































































Find each of these. 
45. 3% of 150.45 46. 18% of 50 9 47. 44% of 25 || 48. 90% of 32 28.8 
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The skills required for the exercises on this page are indicated in 
the following chart. 


Divide a fraction by a whole number, 
quotients expressed in lowest terms 1-4, 16, 
26, 29 
Divide a whole number by a fraction, 


quotients expressed in lowest terms Sate, hele 
DM, BE 


Pa ROSY) 


Divide a fraction by a fraction, quotients 


expressed in lowest terms OES Smiles 
19, 20, 


22 a35 
Zoos 
30732 
Find a percent of a number 33-48 
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Answers Page 43 (Exercises) Page 45 (Exercises) 
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6. Cost of Gasoline Page 169 (Exercises) ie 
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25. 625 mL __ brown sugar 
10 eggs 
375 mL corn oil 
250 mL orange juice 
2500 mL flour 
25 mL salt 
10 mL baking soda 
50 mL baking powder 
1875 mL mashed ripe bananas 
750 mL chopped walnuts 
1000 mL raisins 
25 mL grated orange rind 
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Extra Materials 


Pages T 379 to T 400 include materials that have been referred 
to in the teaching suggestions for various lessons. Although 
suggestions for using many of these materials are given in the 
related lesson outlines, other suggestions for some of the 
materials are given below. 

Copies of the 10-by-10 grid on page T382 may be used for 
preparing individual game boards, for preparing work sheets for 
activities such as finding the prime numbers less than 100, and 
for copying pictures from one grid to another. For the work with 
decimals, copies of this grid may be used for preparing large 
models for hundredths. 

Copies of the 11-by-11 grid on page T382 may be used for 
preparing tables of basic addition and multiplication facts. As 
facts are memorized, students may color inside the appropriate 
Squares on copies of this page. By folding a copy of each table 
along the appropriate diagonal, students may observe that 
numbers on one side of the diagonal match numbers on the other 
side. Students may search for patterns in the tables, for example, 
even numbers, odd numbers, multiples of five, and square 
numbers. The tables are useful in demonstrating the commuta- 
tive properties of addition and multiplication, and in relating 
inverse operations. 

The shapes on pages T 383 to T385 may be used for making 
attribute blocks (see page xxiv) since the actual size is shown. 
The large circle is a suitable size for making individual number 
spinners. The various polygons lend themselves for work with 
fractions, perimeter, and area. 

The patterns for the three-dimensional shapes on pages T 386 
to [389 are marked with recommended dimensions. You may 
find it easier to construct some of these shapes if the pattern is 
outlined first on squared paper (page T396), using the 
centimetre grid lines as a guide. Completed shapes may be 
suspended from the ceiling as mobiles. The names of the shapes 
may be printed on them to help students in identifying them. 
Two or more shapes may be pasted together to form another 
shape. For example, two triangular pyramids may be pasted 
together to form a shape with six faces, or a square pyramid may 
be pasted to two opposite faces of a cube to form a shape with 
twelve faces. 

Because the number lines on page T390 are marked into 
centimetres and half centimetres, copies of several of these may 
be pasted together to make ‘‘metre tapes’’ for the students to use 
in their measuring activities. Copies of the line which is marked 
in millimetres are useful in measuring small lengths and in 
relating millimetres and centimetres. 

Copies of page T395 may be used in many different ways. 
Some suggestions are as follows: for activities similar to those in 
the Try This feature on page 111, Ex. 7 and 8 on page 113, and 
Ex. 5 and 6 on page 187; for reinforcement for pages 174 to 185 
(dots are joined to form line segments, angles, or polygons, and 
then the students make appropriate measurements); for rein- 
forcement for pages 178 and 179 (dots are joined to form a 
simple shape having one or more lines of symmetry); for 
providing arrays for which the students write the multiplication 
or division sentences; for students to show the size of the arrays 
for given multiplication and division sentences. 

Copies of pages T396 and T 397 may be used for activities 
involving slides, flips, and turns; line symmetry; bar graphs, line 
graphs, and coordinate geometry (naming points on a grid). 
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Teaching Aids, Activities, and Games 


Peg Abacus 


A simple peg abacus can be made from a Styrofoam tray, 
three wires of equal length cut from coat hangers, and plaster of 
Paris. Fill the tray with a mixture of plaster of Paris. Before it 
sets, insert the three wires and then allow the plaster to set. Use 
objects (colored wooden beads, washers, or empty spools) for 
representing numbers. The wires should be about 5 cm long 
unless empty spools are to be used, in which case they should be 
about 30 cm long. 

A sturdier peg abacus may be made using wooden dowels on a 
wooden base. It is important that students view the abacus from 
the same side and not from opposite sides, which would result in 
a reversal of the place values. 

To show numerals with more than three digits, place one 
abacus to the left of another. 


242 031 
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Place-value Pocket Chart 


Pocket charts for demonstrating place value may be made in a 
variety of ways. Two forms are described below. The charts 
may be fastened to the display board or other convenient 
location. 

Bristol board or thick plastic is cut in one piece, folded, and 
stitched or stapled where indicated to make three pockets for 
working with hundreds, tens, and ones. Slits may be made in the 
pockets to accommodate numeral cards for showing the standard 
numeral for the number of hundreds, tens, and ones displayed. 
For showing numerals with more than three digits, one pocket 
chart may be placed beside another. 


| hundreds | hundreds 
| thousands | 










315 204 


A sheet of Bristol board is cut in half lengthwise. The two 
pieces are taped together to form a narrow rectangular shape. 
Library book pockets are attached, lines are drawn, and columns 
are labeled to make a chart as illustrated. Numeral cards may be 
placed in the appropriate pockets to represent up to twelve-digit 
numbers. 


int fe | n | a Pee pre ee eat ee ego 
eae ala 


billions millions thousands 








Number Sequence (Game for pages 8 and 9) 


Materials: a numeral card for each digit from 0 to 9; 
a box; 
a set of instruction cards to indicate the number of 
places (from 4 to 12) in a numeral, for example, 


eight-place numeral | ; 


a place-value chart ruled on lined paper turned 
sideways for each player. 


Players: three to five 


Rules: 

1. The instruction cards are placed face down in a pile. One 
player turns the top card over to indicate the number of places 
for numerals in the game. 

2. The numeral cards are placed in the box. For the first round, 
each player in turn draws one card, writes the indicated digit 
in the ones’ place of her/his place-value chart, and returns 
the card to the box. The procedure is repeated for the second 
round, but the indicated digit is written in the tens’ place. The 
rounds continue until all the digits required for the numeral 
have been written in sequence from right to left. The number 
of rounds is determined by the instruction card drawn to start 
the game. 

3. At the end of the required number of rounds, the player with 
the greatest number is the winner. 


Concentration (Game for pages 12 and 13) 


Materials: pairs of matching cards 
Players: two to four 


Rules: 

1. The cards are shuffled and placed face down in a rectangular 
array. The size of the array will depend upon the number of 
cards used and the ability of the students. 

2. The first player selects two cards and shows them to the other 
players. If the two cards match, the player claims the cards 
and continues the procedure until the two cards selected do 
not match. The two cards that do not match are returned face 
down to their original places as the other players watch. It is 
then the next player’s turn. 

3. When all the cards have been claimed, the player with the 
most cards is the winner. 


Total Action (Game for pages 16 and 17) 


Materials: numeral cards as described for each version of the 
game 


Players: three to five 


Rules: 

1. All the cards are shuffled and six cards are dealt to each 
player. The remaining cards are placed face down as a 
drawing pile. 

2. The players take turns drawing one card from the drawing 
pile and checking their hands for a set of cards with the 
required sum. (The required sum depends on the concept that 
is being reinforced.) A player having a set of cards with the 


required sum shows them to the other players, places the 
cards face down in a separate pile, and discards one card from 
her/his hand. If a player does not have a set of cards with the 
required sum, it is the next player’s turn. 

3. When the last card is taken from the drawing pile, the discard 
pile is shuffled and becomes the drawing pile. 

4. The first player without any cards is the winner. 


Greatest Sum (Game for pages 22 and 23) 


Materials: a numeral card for each digit from 0 to 9; 
a box; 
a chart similar to the following for each player; 
a pencil for each player. 
(The spaces in each row on the chart indicate the 
number of digits possible for the addends. This 
number may vary to provide different levels of 
difficulty.) 


Players: any number 


Rules: 

1. The numeral cards are placed in a box. One player draws a 
card from the box, reads the numeral aloud, and returns the 
card to the box. Each player writes the numeral in one of the 
empty spaces as a digit for an addend. Other numeral cards 
are drawn in turn from the box, and the procedure is repeated 
until all the spaces for digits of the addends have been filled. 

2. The players find the sum of their addends. 

3. The player with the greatest sum is the winner. 


Dominoes (Game for pages 26 and 27) 


Materials: 30 domino cards 
(When preparing the domino cards, place the cards 
in a row and make each card match another card at 
either end of the row. This ensures that the cards 
can be matched in the game.) 


Players: one to four 


Rules: 

1. The domino cards are shuffled and five cards are given to 
each player. One of the remaining domino cards is placed 
face up and the others are placed face down in a pile. 

2. If a player has a domino card that matches either end of the 
first card, or later in the game matches either end of the row, 
he/she places the card to continue the row. It is then the next 
player’s turn. 

3. If the player does not have a domino card that matches either 
end of the row, he/she draws a card from the pile. It is then 
the next player’s turn. 

4. The first player without any cards is the winner. 
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Product Search (Game for pages 58 and 59) 


Materials: two dice marked 4, 5, 6, 7, 8, 9; 
a different color crayon or pencil for each player; 
a game board as shown. 
(Copies of page T 394 can be used.) 





Players: two to four 


Rules: 

1. Each player in turn throws the dice and states the product for 
the factors shown. If the product is incorrect, the next player 
has a turn. If the product is correct, the player locates a square 
for the product on the game board and colors it. When a 
square has been colored, it cannot be used again. A player 
may color only one square for each turn. If no square is 
available, it is the next player’s turn. 

2. The player who has colored the most squares after an agreed 
number of rounds is the winner. 


To vary the game, show different factors on the dice and adapt 
the game board accordingly. 


Inventory (Game for pages 120 and 121) 


Materials: a pencil and a piece of paper for each group 
(If you wish to display the lists after the game, have 
each group use a marker and a large piece of 
paper. ) 


Players: any number in groups of four or five with a leader for 
each group 


Rules: 

1. Divide the class into groups and give a pencil and a piece of 
paper to the leader of each group. 

2. Allow a specific length of time, for example, five minutes, 
for the members of each group to think of as many examples 
as possible for the topic that is being studied and for the 
leader to list the examples as they are named. 

3. At the end of the time limit, each group scores one point for 
each acceptable example in the list. 

4. The winner is the group with the greatest score. 


Curve Stitching (Activity for pages 176 and 177) 


Colorful geometric designs can be made with thread, or yarn, 
and Bristol board. Each stitch is straight, but the design that is 
created appears curved. 

Mark the same number of equally spaced dots on each ray of 
an angle. Number the dots as shown in A. Stitch with colored 
thread, or yarn, to join the dots in the sequence | —> 1 —» 2 


2 ee ee eee ie 
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stitching is done correctly, there will be a curved pattern on one 
side of the Bristol board. On the opposite side there will be a row 
of segments on each ray. The procedure may be adapted for 
polygons as indicated in B. 


A 








Multipatterns (Activity for pages 195 and 196) 


Have students write the products for 7 x 1, 7 x 2, 7 X 3, 
..., 7 X 10 in the first row of a table similar to the following. In 
the second row, have them write the sum of the digits for each 
product. If a two-digit sum is obtained, the digits of the sum are 
added to obtain a one-digit number. For example, 7 xX 2 = 14, 
1+ 4=5, 


Muliple of 7 [7 [14] 27] {[70) 
[sum of digns [7] S| 3} 7) 


Prepare large copies of the following diagram and give one to 
each student. 


6 5 


Have the students use a straight edge to join dots in sequence, 
following the sequence of numbers 7, 5, 3, ..., 7 for the sums of 
the digits of the products in the table. Discuss the pattern 
obtained. Have students explore line symmetry in the pattern 
using a semitransparent plexiglass mirror. They may also trace 
the pattern and turn the tracing to explore rotational symmetry in 
the pattern. Students can color the completed patterns and use a 
protractor to measure some of the angles. This activity may be 
repeated for multiples of other numbers. 


Name the Fraction (Game for pages 200 and 201) 


Materials: 18 cards showing fractions in lowest terms (some 
cards should show identical fractions); 
a list of fractions equivalent to those on the cards. 


Players: four to six 


Rules: 

1. The cards are shuffled and three cards are dealt to each player 
other than the leader. 

2. The leader reads a fraction from the list and the player having 
a card for that fraction displays the card and names a fraction 
that is equivalent to the one given. The leader uses the list of 
equivalent fractions to check the player’s answer. If the 
fraction named is correct, the player scores one point. The 
leader marks the fraction that has been read and then reads 
another fraction from the list. 

3. The first player to score ten points is the winner. 


Attribute Challenges (Activity for page 214) 


A description of attribute blocks is given on page xxiv. 
Prepare activity cards similar to the following and have the 
students work in small groups with the blocks. 


Sort the blocks. 
il. 





thick thin red _ |not red 


Copy and show blocks to complete the patterns. 
Y: yellow B: blue R: red 





(thin blocks only) 


(thick blocks only) 


Start with a large, thin, red square each time. 
Show which shapes can be placed in the ring. 














By change 6. change 
color color, 
Size, 
size thickness, 
and 
shape 
Join ‘‘cars’’ to complete the ‘‘train’’. 


Start with a large, thin, red square. 
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Match Up (Game for page 215) 


Materials: 20 sets of cards that match 
(A set consists of three cards for the concept being 
reinforced. ) 


Players: two to five 


Rules: 

1. All the cards are shuffled and six cards are dealt to each 
player. The remaining cards are placed face down as a 
drawing pile. 

2. The players take turns drawing one card from the drawing 
pile and checking their hands for a set of cards that match. A 
player having a set of cards that match shows them to the 
other players, places the cards face down in a separate pile, 
and discards one card from her/his hand. If a player does not 
have a set of matching cards, one card is discarded and the 
next player has a turn. 

3. When the last card is taken from the drawing pile, the discard 
pile is shuffled and becomes the drawing pile. 

4. The first player without any cards is the winner. 


King of Fractions (Game for pages 220 and 221) 


Materials: two cards for each of ten different fractions; 
a copy of page T 382 showing the ten fractions as 
addends (factors) and their sums (products). 
(An example is shown below for addition.) 





Players: two to four 


Rules: 

1. The cards are shuffled and placed face down as a drawing 
pile. 

2. Each player in turn draws two cards and finds the sum 
(product) of the numbers. A pencil and paper may be used. 
The player on the left of the first player refers to the chart to 
check the answer. If the answer is correct, the player scores 
one point. 

3. The player with the most points after a specified number of 
rounds is the winner. 


Attribute Challenges (Activity for pages 248 and 249) 


Display some attribute blocks. Have students name ratios that 
compare the following and other similar examples. 
1. the number of yellow blocks to the number of blue blocks 
2. the number of thin blocks to the number of thick blocks 
3. the number of small, red blocks to the number of large, blue 

blocks 

Reverse the procedure by naming a ratio such as 4:7 and 
having students display the appropriate blocks. Also, display 
several blocks, name a ratio such as 4:1, and ask students to 
describe the blocks that are being compared. 
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Cube 





Cylinder 
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Rectangular Prism 


Triangular Prism 





Pentagonal Prism 
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Hexagonal Prism 


Square Pyramid 


Triangular Pyramid 
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Rectangular Pyramid 


Octagonal Pyramid 
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Year-End Evaluation (see page xv.) 


Numeration 


1: 
2 
a 


ns 


Reads / Writes standard numerals to 999 999 999 999 
Interprets place value in numerals to 999 999 999 999 
Understands / Writes expanded form for 

numbers to 999 999 999 999 


. Compares /Orders numbers to 999 999 999 
. Rounds numbers to the nearest one, ten, or hundred 


in any period to millions 


. Knows meaning and use of the symbol: 

a. ¢ L] b.$ [Ll c= L] d. # 
G. Senet Be [FE 450. 5 oP Ae 2 
oad) =O Lk. : Pe B1en% 


Understands / Uses the term: 
a. greater than a b. less than 
c. equals a d. not equal to 


. Reads/ Writes Roman numerals for numbers to 3999 
. Expresses amounts of money using decimals 

. Reads/ Writes decimals to ten-thousandths 

. Interprets place value to four decimal places 

. Compares/Orders decimals to ten-thousandths 

. Rounds decimals 

. Reads/ Writes fractions for numbers less than one 

. Reads/ Writes numerals for numbers in mixed form 
. Identifies /Finds equivalent fractions 

. Finds the missing term for equivalent fractions 

. Expresses a whole number or a number in mixed form 


as an improper fraction 


. Expresses an improper fraction as a whole number 


or aS a number in mixed form 


. Identifies / Finds 


a. prime numbers i 
c. common factors [] 


b. composite numbers 
d. reciprocals 


. Finds like denominators for fractions 

. Compares fractions using common denominators 

. Expresses fractions as decimals 

. Reads/ Writes ratios using colon and fraction notation 
. Finds equivalent ratios, rates 

. Finds the missing term in equivalent ratios, rates 

. Finds 


a. unit rates LJ b. unit prices 


. Reads/ Writes percents 

. Converts among decimals, fractions, ratios, percents 
. Reads/ Writes integers 

. Compares /Orders integers 


Operations 
Addition 


ibs 


Ps 
Bt 


ns 


Understands / Uses the term: 

aeadden in| b, plusan(miamce addend?[m) 
Understands the steps in the algorithm 
Understands addition properties: 

a. commutative (order) [_] b. associative (grouping) 
Adds two or more numbers, up to six digits 


d. sum 


. Adds, sums to ten-thousandths 


a. decimals [_] b. decimals and whole numbers 
Estimates sums by rounding when the addends are 
a. whole numbers []  b. decimals 

Adds fractions with 
a. like denominators 
Adds integers 


[]_ b. unlike denominators 


. Solves problems using addition 


L 
L) 


CE a a) SG ea) a | a | Ca kj SE) A) YE 


eee Oe oo 


Name 





Subtraction 


i 


2 
3 


Sag ae 


oo 


2: 


10. 
ie 


Understands / Uses the term: 

a. subtract iP b mints ie 
Understands the steps in the algorithm 
Subtracts, up to six-digit numbers, regrouping 

a. without zeros in the minuend 

b. with zeros in the minuend 

Subtracts, uses addition to check 

Simplifies number expressions with parentheses 
Subtracts decimals, minuends to ten-thousandths 
Subtracts decimals and whole numbers, 

minuends to ten-thousandths 

Estimates differences by rounding when 

a. the minuend and the subtrahend are whole numbers 
b. the minuend and the subtrahend are decimals 
Subtracts fractions with 

a. like denominators [_] b. unlike denominators 
Finds differences between temperatures 

Solves problems using subtraction 


c. difference 


Multiplication 


1. 


Oo bd 


NDA 


10. 


He 


Understands / Uses the term: 

a. multiply []  b. factor (= 
Understands the steps in the algorithm 
Understands multiplication properties: 
a. commutative (order) [] Db. associative (grouping) 
Multiplies by a one-digit number 

Multiplies by multiples of 10, 100, and 1000 
Multiplies by a two-digit number 

Multiplies by a three-digit number 

Multiplies a decimal and a whole number, 

products to thousandths 

Multiplies a decimal by a decimal, 

products to ten-thousandths when 

a. the products are greater than one 

b. the products are less than one 

Multiplies a whole number or a decimal 

a. by 10, 100, or 1000 

b. by 0.1, 0.01, or 0.001 

Estimates products by rounding when 

a. the factors are whole numbers 

b. the factors are decimals 


c. product 


. Multiplies a fraction 


a. and a fraction [_] b. and a whole number 


. Identifies / Finds reciprocals 

. Simplifies number expressions with parentheses 
. Finds a percent of a number 

. Calculates interest and discount 

. Solves problems using multiplication 


Division 


Vie 


oS 


Understands / Uses the term: 

a. divide LJ b. quotient 

c. divisor [9 d. remainder 
Understands the steps in the algorithm 

Uses multiplication to divide 

Divides by a one-digit number when the quotient 
a. has no zeros’ [_] b. has zeros 
Divides by a multiple of 10 

Divides by a two-digit number 

Divides by a three-digit number 

Uses multiplication and addition to check results 
Divides to find an average 


eS) aS | es a) 





Lape ie Cea ee 





Pere Lit wa eu 


Lee Ta SPST ie 


— 
b 
i=) 
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10. Divides a decimal 
a. by a one-digit whole number 
b. by a two-digit or a three-digit whole number 
c. by a one-place decimal 
d. by a two-place decimal 
e. by a three-place decimal 
11. Divides a whole number or a decimal 
a. by 10, 100, or 1000 
b. by 0.1, 0.01, or 0.001 
12. Rounds a quotient when dividing a decimal 
a. by a whole number 
b. by a decimal 
13. Estimates a quotient by rounding when 
a. the divisor and the dividend are whole numbers 
b. the divisor and/or the dividend are decimals 
14. Simplifies number expressions with parentheses 
15. Divides 
a. a fraction by a fraction 
b. a fraction by a whole number 
c. a whole number by a fraction 
16. Solves problems using division 


Measurement 
Area 


1. Recognizes/Uses the term and its symbol: 
a. square millimetre (mm?) 
b. square centimetre (cm?) 
Cc. square metre (m7) 
d. square kilometre (km?) 
2. Finds area in square centimetres by counting 
3. Uses multiplication to find the area of these polygons: 


a. rectangle CO b. square 
c. parallelogram L] d. triangle 
Capacity 


1. Recognizes/Uses the term and its symbol: 
a. millilitre (mL) fe bP htres@) 

2. Chooses the best estimate for a capacity 

3. Relates millilitres and litres 

4. Relates units of volume and capacity 


Length 


1. Recognizes/Uses the term and its symbol: 
a. millimetre (mm) (a b. centimetre (cm) 
c. decimetre (dm) ia d. metre (m) 
e. hectometre (hm) f. kilometre (km) 
2. Estimates /Measures length 
3. Chooses the preferred unit for measuring 
a given length 
4. Relates units of measurement, using decimals 
Uses addition to find the perimeter of a shape 
6. Uses multiplication and addition to find perimeter 


Nn 


Mass 


1. Recognizes/Uses the term and its symbol: 
a. gram(g) []  b. kilogram (kg) [J 

2. Chooses the best estimate for a mass 

3. Relates grams and kilograms 

4. Relates capacity, mass, and volume units for water 


c. tonne (t) 


Temperature 
1. Reads/Records temperatures in degrees Celsius (°C) 
Time 


1. Reads/Records time to the nearest second 
2. Recognizes/Uses numeric dating (year, month, day) 
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Volume 


1. Recognizes/Uses the term and its symbol: 
a. cubic centimetre (cm*) 
b. cubic decimetre (dm?) 
c. cubic metre (m?*) 
2. Finds volume by counting centimetre cubes 
3. Finds volume of a rectangular prism by multiplying 
a. the number of centimetre cubes in one layer by 
the number of layers 
b. the area of the base and the height 


Graphing 
1. Collects /Organizes information 
2. Draws and interprets 
a. pictographs ‘i 
c. line graphs el 
3. Interprets circle graphs 
4. Matches points on a grid with ordered pairs of numbers 


b. bar graphs 
d. broken-line graphs: 


Problem Solving 


. Considers ways of estimating 

Identifies relevant and irrelevant information 
Finds information needed 

Recognizes that different situations affect answers 
Gives reasonable measurements 

Finds the number of possibilities of an event 
Solves problems involving two or more steps 
Writes/Solves an equation for a word problem 
Thinks logically 

10. Restates word problems 

11. Considers the chances of an event occurring 
12. Uses models to obtain solutions 

13. Considers possible solutions 


CRM NIAAKRWN 


Geometry 


1. Identifies / Names / Draws parallel, intersecting, or 
perpendicular lines, rays, line segments 
2. Identifies / Names/ Measures / Draws angles 
3. Classifies angles as: 
a. acute [| b. obtuse 
c. right C] d. straight 
. Identifies /Draws lines of symmetry 
. Identifies / Names each of these polygons: 
a. hexagon [] b. octagon L] c. parallelogram 
d. pentagon [_] e. quadrilateral (] f. rectangle 
g. rhombus [] h. square L] i. triangle 
Identifies /Counts vertices and sides of polygons 
Classifies triangles as: 
a. equilateral [_] b. isosceles [_] c. scalene 
8. Identifies / Names / Measures parts of a circle: 
a. center L] b. radius [_] c. diameter 
d. chord L] e. circumference [] 
9. Identifies congruent shapes 
10. Identifies /Draws similar shapes 
11. Interprets/Makes scale drawings 
12. Copies pictures using grids, including distortions 
13. Identifies / Names each of these solids: 
a. cone [_] b. cube L] c. cylinder 
d. prism L] e. pyramid L] f. sphere 
14. Identifies /Counts vertices, edges, faces of solids 
15. Uses tracing paper to identify/draw images for 
a. flips L] b. slides L] c. turns 
16. Draws images of shapes for 
a. flips (by counting) [] b. slides (by using a rule) 
17. Tests for rotational symmetry 
18. Makes tiling patterns using one or more shapes 
19. Identifies flip, slide, turn images in tiling patterns 
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Index for Student’s Book 


Addends, order of, 16-17 
Addition 
addends, 18 
and other operations together, 30-31, 34, 78-79, 
129, 133, 274, 293, 297, 314 
estimating the sum, 18-19, 22, 100-101, 102-103 
order of addends, 16-17 
practice, 22-23, 45, 87, 102-103, 129, 133, 207, 
2327p oe Ol 293,297, 328. 330; 335 
related to subtraction, 194 
using sums of 10, 16-17 
using, to check subtraction, 24-25, 29, 94-95, 
DAD 223% 225 
vertical form for, 18-19 
with amounts of money, 18-19, 20-21, 22, 34, 91, 
92-93, 101, 102, 103, 261, 274 
with decimals, see Decimals 
with fractions, see Fractions 
with integers, 320-321 
with more than two addends, 20-21, 22-23 
with two addends, 18-19 
with up to six-digit numbers, 18-19 
word problems, 17, 19, 21, 23, 33, 34, 35, 45, 79, 
OPO OS OO sie 132591 7a Os 
PIN BVA, BO BI 
ATeam 2 ae (aS L617 LILO 20S 21 
surface, 123 
Average, 67 


Calculator, 32-33,-78-79, 153, 242-243 
Capacity, 160-161, 164-165, 166-167 
CHECKING SKILES 1337197, 261, 297 


ite ChINGeUP sisis55 49-7812. 105, 131-182, 155, 1732 


LOS OG le 24 5 O02 756 2959-2965 si 5a327 
Clock(s), 171 
Commutative (order) property of multiplication, 60, 145 
Coordinate geometry, 42-43, 44-45, 46-47, 48 
Cross products, 204-205, 252-253 


Decimal(s) 

adding, 90-91, 92-93, 253, 261, 330 

and money, 18-19, 20-21, 22, 24-25, 27, 29, 30, 34, 
35, 82; 91, 93, 95, 97, 100-101, 102-103, 134-135, 
137, 144-1145, 152, 154, 194, 197, 258, 261, 
DOK eee DDS Ao lO 30 309% 3110; 
314, 326 

and place value, 12-13, 82-83, 84-85, 89, 135, 137, 
139, 141, 149, 151, 153, 298, 299, 303, 305, 
309, 311 

as percents, 264-265 

comparing, 86-87 

dividing, 146-147, 148-149, 150-151, 152, 190, 197, 
253, 261, 281, 297, 300-301, 302-303, 304-305, 
306-307, 308-309, 310-311, 312-313, 331, 332, 
B83no54 

expressing fractions as, 238-239, 240-241, 242-243, 
264-265 

four-place, 84-85, 86-87 

multiplying, 134-135, 136-137, 138-139, 140-141, 
142-143, 144-145, 190, 197, 253, 261, 297, 
SS. Bisish Sar! 

one-place, 12-13, 82-83, 138-139 
division with, 302-303, 308-309, 332, 333, 334 


Decimal(s) (continued) 
on the number line, 83, 84-85, 89 
ordering, 88-89 
percents as, 266-267 
point, 12, 136-137, 138-139, 140-141, 142-143, 153 
reading, 12 
repeating, 151, 239, 241 
rounding, 98-99, 136, 138-139, 140-141, 145, 
148-149, 152, 265, 272-273, 304-305, 310-311 
subtracting, 94-95, 96-97, 253, 261, 330 
three-place, 12-13, 84-85, 86-87, 140-141 
division with, 308-309, 332, 333, 335 
to show tenths and hundredths, 82-83 
to show thousandths and ten-thousandths, 84-85 
two-place, 12-13, 82-83, 86-87, 140-141 
division with, 306-307, 308-309, 332, 333, 334 
word names for, 82-83, 84-85, 89 
word problems with, 91, 93, 97, 99, 101, 104, 109, 
137, 144, 145, 147, 151, 152, 155, 167, 239, 
261, 301, 304, 309 
Degree 
angular measure, 176-177 
of temperature, 46, 168-169, 322-323 
Denominator(s), 198-199 
liker(Common); 210.211 2125 216-217 
unlike, 210, 211, 218-219 
Difference, in subtraction, 26-27, 322-323 
Digit(s), 4-5, 6-7 
Discount, 272-273 
Displaying information, 36-37, 38-39, 40-41, 42-43, 
44-45, 46-47, 130 
Dividend, 63 
Division 
and other operations together, 69, 78-79, 129, 133, 
274, 293, 297 
by multiples of 10, 100, and 1000, 68-69, 151, 
156-157, 158-159, 160, 333 
by a one-digit number, 64-65, 66, 67, 69, 146-147 
by a three-digit number, 74-75, 148-149 
by a two-digit number, 68-69, 70-71, 72-73, 148-149 
checking, 63, 65, 152, 235, 300-301; 302-303, 
306-307, 308-309, 311 
estimating the quotient, 73, 76, 312-313 
Practice, /O-7 Ja 29.335 2ems len OO Ns Ove One 
232), 2535 2015 281m 293529 1 OSes lee ooo ee 
333, 334 
quotient in, 63, 66 
related to multiplication, 62-63, 152, 194 
remainder in, 62-63 
with amounts of money, 65, 67, 73, 147, 152, 154, 
Sy), 2exei, Aoi, 27, Psi, PO, KO, SOO), Sl) 
with decimals, see Decimals 
with fractions, see Fractions 
word problems, 63, 65, 67, 71, 75, 77, 79; 81, 147, 
LST S41 9423542376 2399053258. 
260, 274, 301, 304, 307, 309, 310 
zeros in the quotient, 66 
Divisor, 63 


Equations, 194 
Estimating, 14, 269 
ateaw lo 
capacity in litres and millilitres, 160-161 
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Estimating (continued) 
length, 106-107 
mass in grams and kilograms, 162-163 
the difference, 26-27, 29, 30, 100-101, 102-103 
the product, 56-57, 59, 60, 136, 139, 141 
the quotient, 73, WG, Galassi} 
the sum, 18-19, 22, 100-101, 102-103 
Expanded form, 4-5, 6-7, 82-83 
Exponent(s), 319, By 


Factor(s) 
and exponents, 319, 325 
and product, 50, 213 
common, 202-203, 213 
greatest common, 203 
less than 1.0, 141, 142-143 
multiples of 10, 100, and 1000)as)4=55,0 185; 
137, 156-157, 160 
Flip(s), 280-281, 282-283, 292-293 
image and line, 280-281 
Fractions 
addition of, 216-217, 218-219, 220-221, 226-227 
236, 241, 335 
as percents, 264-265 
comparing, 212, 213 
dividing, 234-235, 236-237, 241, 337 
equivalent, 200-201, 202-203, 204-205, PIP, DN. 
28 = 21922 2-223 
expressing as decimals, 238-239, 240-241, 242-243, 
264 - 265 
improper, 206-207, 208-209 
= in lowest terms, 202-203, 213 
multiplying, 228-229, 230-231, 232, 233, 236-237, 
241, 336 
on the number line, 213 
percents as, 266-267 
practice with, 226, 232, 236-237, 335, 336, 337 
proper, 206 
subtraction of 
with like denominators, 216-217, 226-227, 236, 
335 
with unlike denominators, 222-223, 224-225, 
226-227, 236, 241, 336 
word problems with, 205, 212, 217, BN), DBs, LO. 
Dil, DEP, MES, 23, ZI), HAE 
writing, 198-199 


Geometry 
angle(s), 176-177, 181 
area, 112-113, 114-115, 116-117, 118-119, 120-121 

| surface, 123 
centre of a circle, 182 
chord of a circle, 182 
circle, 182-183 
circumference, 182-183 

cone, 192-193 
: congruent shapes, 184-185 
coordinate, 42-43, 44-45, 46-47, 48 

number pairs and positions, 42-43, 44-45, 46-47, 48 
cube, 192-193 
cuboid, 193 
curve, 189 
cylinder, 192-193 
decagon, 111, 179 
diameter of a circle, 182-183 
edge of a solid, 192-193 
end points of a line segment, 174 
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Geometry (continued) 
face of a solid, 192-193 
flips, 280-281, 282-283, 292-293 
hexagon, 110-111, 179 
line(s), 174-175 
line(s) of symmetry, 178-179, 181 
line segment(s), 174-175 
octagon, 110-111, 179 
parallelogram, 116-117, 179 
pentagon, 110-111, 179 
perimeter, 108-109, 110-111, 120-121 
plane, 189 
point, 189 
polygon(s), 108-109, 110-111, 178-179, 184-185 
prism, 124-125, 126-127, 128-129, 192-193 
pyramid, 192-193 
quadrilateral, 185 
radius of a circle, 182-183 
ray, 174-175 
rectangle, 110-111, 112-113, 114-115, 179 
rhombus, 179 
side(s) of a polygon, 110-111, 178-179 
side(s) of a triangle, 180-181 
similar shapes, 186-187, 250-251 
slides, 276-277, 278-279, 292-293 
solids, 192-193 
square, 110-111, 114-115, 117, 179 
symmetric shapes, 178-179 
symmetry 
line(s) of, 178-179, 181 
rotational, 286-287 
three-dimensional shapes, 192-193 
trapezoid, 179 
triangle(s), 118-119, 180-181 
congruent, 184-185 
equilateral, 180-181 
isosceles, 180-181 
scalene, 180-181 
turns, 284-285, 286-287, 289, 292-293 
vertex 
of an angle, 176 
of a polygon, 178-179 
of a solid, 192-193 
volume, 122-123, 124-125, 126-127, 128-129, 
164-165, 166-167 
Graph(s) 
bar, 40-41 
broken-line, 46-47 
circle, 255 
line, 44-45 
pictograph, 38-39, 61 
Greater than, 8-9, 22, 86-87, 88-89, 212, 213, 226, 
232, 240-241, 318-319, 324 
Grid(s), 190-191 
coordinate, 42-43 


Integer(s), 316-317, 318-319, 320-321, 322-323, 
324-325 
Interest, 270-271 


KEEPING SHARP, 45, 87, 93, 97, 129, 137, 181, 190, 
2075232; 253 7281 72293 
Keychart(s), 78-79 


Length, 106-107, 156-157, 158-159 
Less than, 8-9, 22, 86-87, 88-89, 211, 212, 213, 226, 
232, 240-241, 318-319, 324 


Mass, 162-163, 166-167 
Measurement 
area, 112-113, 114-1159siG@ewt 7, 118-119, 120-121 
capacity, 160-161, 164-165, 166-167 © 
circumference, 182-183 
length, 106-107, 156-157, 158-159 
mass, 162-163, 166-167 
perimeter, 108-109, 110-111, 120-121 
relating units of, 156-157, 158-159, 160-161, 
162-163, 164-165, 166-167, 342 
tables of related units, 156, 158, 161, 163, 164, 
166, 342 
temperature, 46-47, 168-169, 322-323 
time, 170-171 
volume, 122-123, 124-125, 126-127, 128-129, 
164-165, 166-167 
Money 
addition with amounts of, see Addition 
decimals and, see Decimals 
division with amounts of, see Division 
multiplication with amounts of, see Multiplication 
rounding amounts of, 145, 152, 272-273, 304 
subtraction with amounts of, see Subtraction 
word problems, 19, 25, 34, 45, 91, 97, 101, 103, 
135, 144, 1145, 1147, 152, 154, 155, 194, 201, 
2A DS, D3, AOI, LU, QB, ZIG, Qs, AO. 
S098 Si 0NS145s26 
Multiple(s), 211, 212, 312-313 
common, 211, 212 
least common, 211 
Multiplication 
and other operations together, 69, 78-79, 129, 133, 
274, 293, 297, 314 
basic facts, 50-51 
by a multiple of 10, 100, or 1000, 54-55, 135, 137, 
156-157, 160, 333, 334 
by a one-digit number, 52-53 
by a three-digit number, 58-59 
by a two-digit number, 56-57 
checking, 59, 145 
estimating the product, 56-57, 59, 60, 136, 139, 141 
factors and product in, 50-51, 54-55 
order (commutative) property of, 60, 145 
practice, 55, 60-61, 129, 133, 137, 143, 144-145, 
Sle OOM LOT 2 Ole 3225352 Ol 2934 29re 
B95 33119333. 334 
regrouping in, 52-53, 54-55, 56-57, 58-59 
related to division, 62-63, 194 
using, to check division, 63, 65, 152, 235, 300-301, 
302-303, 306-307, 308-309, 311 
with amounts of money, 57, 59, 134-135, 137, 144, 
IAS, ISS, Yi, Ql, Hs CHE, YS, Ble 
with decimals, see Decimals 
with fractions, see Fractions 
word problems, 53, 57, 61, 79, 81, 119, 121, 127, 
WAS), 11312. 13S, W3, TINEA. iia), IS IGT, 
et, Mall, 23D, Wy, Dse, ASO, Aol, AIA), 278}. 
PEL YS) Bil 
zero in, 54 


Number line 

decimals on the, 83, 84-85, 89 

fractions on the, 213 

integers on the, 318-319, 320-321, 322-323, 324-325 
Number(s) 

comparing and ordering, 8-9 

composite, 209 


Number(s) (continued) 
in mixed form, 206-207, 229 
ordered pairs of, 42-43, 44-45 
percent of, 268-269, 337 
positive and negative, 316-317 
prime, 209, 213 
rounding, 10-11 
sentences, 194 
word names for, 4-5, 6-7, 12-13, 82-83, 84-85, 89 
Numeral(s) 
six-place, 4-5 
expanded form for, 4-5, 6-7, 83 
for integers, 316-317, 318-319 
mixed form for, 206-207, 229 
nine-place, 6-7 
place value 
to hundred billions, 7 
to hundred thousands, 4-5 
to hundredths, 12-13, 82-83 
to ten-thousandths, 84-85 
to tenths, 12-13 
to thousandths, 12-13, 84-85 
Roman, 13 
seven-place, 6-7 
standard form for, 4-5, 6-7, 83 
twelve-place, 7 
Numerator, 198-199 


Operations 
different, together, 30-31, 34, 69, 78-79, 129, 133, 
VL pA een 
order of, 31, 69, 78-79, 293, 297 
Order (commutative) property of multiplication, 60, 145 
Ordered pairs of numbers, 42-43, 44-45 
Organizing information, 36-37 


Parentheses, 31, 69, 293, 297 
Patterns 
for solid shapes, 192-193 
in decimal equivalents of fractions, 240 
of numbers, 77, 117, 217, 303 
repeating, in quotients, 151, 239 
tiling, 288-289, 290-291, 292-293 
Percent, 262-263, 264-265, 266-267, 268-269, 
MO IGN, 22 -OS., OY, Bei 
Perimeter, 108-109, 110-111, 120-121 
Place value 
of decimals, 12-13, 82-83, 84-85, 89, 135, 137, 139, 
141, 149, 151, 153, 298, 299, 303, 305, 309, 311 
of up to twelve-place numerals, 4-5, 6-7 
Points on a coordinate grid, 42-43 
Polygon(s) 
areal ohn VI2= 3. 4 Saal Geh emi Sen Oana 
congruent, 184-185 
perimeter of, 108-109, 110-111, 120-121 
regular, 110-111, 179 
sides and vertices of, 110-111, 178-179 
Prime factor, 231 
Prime number, 209 
PROBLEM SOLVING, 11, 14, 34, 48, 80, 99, 104, 113, 
1305 1415 1447 1525 154, 1705 172; 194, 201; 205, 
Bilal, DS), Ws), Vasil, Pa Ma, yl, PSS ASE, 27/1. 
274, 294, 305, 311, 314, 326 
Product(s), 50 
estimating, 56-57, 59, 60, 136, 139, 141 
rounding, 136, 138-139, 140-141, 145 
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Protrator, 176-177 


Quolient(s), 63, 66 
jie the, 73, 76, 312-313 
founding, 150-151, 152, 238-239, 240, 304-305, 
310-311 
zeros in the, 66 


Rate(s), equivalent, 256-257, 258 

Ratio(s), 246-247, 299 
equivalent, 248 - 249, 250-251, 252-253, 254-255, 299 
in simplest form, 248-249 

Reciprocals, 233 

Regrouping 
in addition, 18-19, 20-21 
in division, 64-65, 66, 68-69, 70-71, TA, TELUS 
in multiplication, 50-53. 54-55,/50-57, 58-99 
in subtraction, 26-27, 28-29 

Remainder in division, 62-63 

Roman numerals, 13 

Rounding, 10-11, 56, 70, 73, 97, 98-99, 100-101, 102, 
136, 138-139, 140-141, 145, 150-151, 152, 238-239, 
240, 265, 272-273, 304-305, 310-311 


Scale, 188-189 
Slide(s), 276-277, 278-279, 292-293 
arrow and image, 276-277 
Standard form for numerals, 4-5, 6-7 
Standard units of measurement 
centigram, 163 
centilitre, 161 
centimetre, 104, 106-107, 156-157, 158-159 
cubic centimetre, 122-123, 164-165, 166-167 
cubic decimetre, 164-165, 166-167 J 
cubic metre, 164-165, 166-167 me 
day, 56, 169 
decagram, 163 
decalitre, 161 
decametre, 158-159 
decigram, 163 
decilitre, 161 ; 
decimetre, 106-107, 156-157, 158-159 
degree Celsius, 46, 168-169, 322-323 
degree of angular measure, 176-177 
gram, 88, 162-163, 166-167 
hectare, 77 
hectogram, 163 
hectolitre, 161 
‘hectometre, 158-159 
hour, 44, 171 
kilogram, 15, 20, 162-163, 166-167 
kilolitre, 161, 164-165, 166-167 
kilometre, 8, 106, 158-159 
litre, 88, 160-161, 164-165, 166-167 
metre, 45, 106-107, 156-157, 158-159 
milligram, 142, 163 
millilitre, 52, 160-161, 164-165, 166-167 
millimetre, 12, 106-107, 156-157, 158-159 
minute, 45, 171 
month, 169 
second, 45, 171 
square centimetre, 112-113, p14-115 
square decimetre, 119 
square kilometre, 115 
square metre, 67, 77, 113 
tonne, 20, 163, 166-167 
year, 169 
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Subtraction 
and other operations together, 30-31, 34, 78-79, 129, 
133, 27422937297 
estimating the difference, 26- om 29, 30, 100-101, 
102-103 
practice, 30-31, 45, 93, 102-103, 1296133, 20742372 
253, 261, 293, 297; 328, 330 
related to addition, 194 
vertical form for, 24-25 
with amounts of money, 24-25, 27, 30, 34, 95, 97, 
1017102; 103,261; 274 
with decimals, see Decimals 
with fractions, see Fractions 
with integers, 322-323 
with no regrouping, 24-25 
with regrouping, 26-27 
with regrouping with zeros, 28-29 
word problems, 25, 27, 29, 31, 33, 34,(35245879; 
97, 101, 103, 121, 167, 194, 217, 223, 227, 317, 
3255, VT) 
Sum, estimating the, 18-19, 22, 100-101, 102-103 
Symbols, see Table of symbols 


Table(s) 
of related units, 156, 158, 161, 163, 164, 166, 342 
of symbols, 342 
Tally chart, 36-37, 38, 40-41 
Temperature, 46, 168- 169, 322-323 
Tessellations, 290-291 
Tiling, 288-289, 290-291, 292 - 293 
Time 
day, 56, 169 
daylight saving, 170 
hour, 44, 171 
minute, 45, 171 
month, 169 
numeric dating, 169 
second, 45, 171 
standard, 170 
12-h and 24-h clocks, 171 
year, 169 
Tree diagram, 130 
Triangle(s) 
area of, 118-119 
congruent, 184-185 
kinds of, 180-181 
TRY THIS )9,, 18, 25,931,143, 55960269") 72 S327 
111, 1171239143, 151, 161, 163 °1GaR169; 
183, 189, 209,213, 217, 231, 239, 241, 267, 
289, 291, 303, 319, 325 
Turn(s), 284-285, 286-287, 289, 292-293 
angle, center, and image, 284-285 5 > 
symmetry, 286-287 » 


Vertex 
of an angle, 176 
of a polygon, 178-179 
of a solid, 192-193 
Volume, 122-123, 124-125, 126-127, 128- 129, 
164-165, 166-167 


Zero(s) 
as an integer, 316 
extra in the dividend, 147, 149, 264, 308 
in multiplication, 54 
in the minuend, 28-29 
in the quotient, 66 
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